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INTRODUCTION. 


The Monruty Wearner Review for June, 1902, is based 
on reports from about 3,100 stations furnished by employees 
and voluntary observers, classified as follows: Regular stations 
of the Weather Bureau, 162; West Indian service stations, 13; 
special river stations, 132; special rainfall stations, 48; volun- 
tary observers of the Weather Bureau, 2,562; Army post 
hospital reports, 18; United States Life-Saving Service, 9; 
Southern Pacific Company, 96; Hawaiian Government Survey, 
200; Canadian Meteorological Service, 33; Jamaica Weather 
Office, 160; Mexican Telegraph Service, 20; Mexican voluntary 
stations, 7; Mexican Telegraph Company, 3; Costa Rican Serv- 
ice, 7. 
from a few stations and used, together with trustworthy news- 
paper extracts and special reports. 

Special acknowledgment is made of the hearty cooperation 
of Prof. R. F. Stupart, Director of the Meteorological Service 
of the Dominion of Canada; Mr. Curtis J. Lyons, Meteorologist 
to the Hawaiian Government Survey, Honolulu; Sefior Manuel 
E. Pastrana, Director of the Central Meteorological and Mag- 
netic Observatory of Mexico; Camilo A. Gonzales, Director- 
General of Mexican Telegraphs; Capt. S. I. Kimball, Superin- 
tendent of the United States Life-Saving Service; Lieut. Com- 
mander W. H. H. Southerland, Hydrographer, United States 
Navy; H. Pittier, Director of the Physico-Geographic Institute, 
San Jose, Costa Rica; Capt. Francois S. Chaves, Director of 


International simultaneous observations are received | 


the Meteorological Observatory, Ponta Delgada, St. Michaels, 
Azores; W. M. Shaw, Esq. Secretary, Meteorological Office, 
London; and Rev. Josef Algué, S. J., Director, Philippine 
Weather Service. 

Attention is called to the fact that the clocks and self-regis- 
ters at regular Weather Bureau stations are all set to seventy- 
fifth meridian or eastern standard time, which is exactly five 
hours behind Greenwich time ; as far as practicable, only this 
standard of time is used in the text of the Review, since all 
Weather Bureau observations are required to be taken and 
recorded by it. The standards used by the public in the 
United States and Canada and by the voluntary observers are 
believed to conform generally to the modern international 
system of standard meridians, one hour apart, beginning with 

Greenwich. The Hawaiian standard meridian is 157° 30’, or 
10° 30" west of Greenwich. The Costa Rican standard of time 
is that of San Jose, 0° 36" 13° slower than seventy-fifth meridian 
time, corresponding to 5" 36" west of Greenwich. Records of 
miscellaneous phenomena that are reported occasionally in 
other standards of time by voluntary observers or newspaper 
correspondents are sometimes corrected to agree with the 


eastern standard; otherwise, the local standard is mentioned. 


Barometric pressures, whether “station pressures’’ or “sea- 
level pressures,’’ are now reduced to standard gravity, so that 
they express pressure in a standard system of absolute measures. 


FORECASTS AND WARNINGS. 


By Prof. E. B. Garriott, in charge of Forecast Division. 


Over the greater part of the United States the spring and 
early summer of 1902 has been unseasonable. 

From the Rocky Mountain districts to the Atlantic coast 
the advent of spring weather was delayed until the first decade 
of April by a remarkable succession of general storms that 
appeared in the West and Northwest, swung south of east 
over the central valleys, and moved thence north of east to 
the Atlantic coast. May was notable chiefly for the unusual 
frequency of frost in the northern tier of States. 

In June the temperature was low, with excessive rainfall in 
the North, while in the South high temperature and semi- 
drought conditions prevailed. In the middle latitudes of the 
country, where the monthly temperature and rainfall corre- 
sponded closely with the June average, the means were a 
product of extremes that obtained during periods of excess 
and deficiency in temperature and rainfall. The general 
atmospheric conditions over the United States, that were asso- 
ciated with the unseasonable weather of June, appear on the 
weather maps as a succession of general storms that crossed 
the northern part of the country and a prevalence of relatively 
high barometric pressure. over the Southern States. 

Five storms of moderate intensity advanced from the coast 
of the United States over or near Newfoundland in June. 


38——1 


One of these storms first appeared over the Gulf of Mexico, 
passed northeastward along the Atlantic coast of the United 
States during the 15th and 16th, was central over the Cana- 
dian Maritime Provinces on the 17th, and passed northeast of 
Newfoundland during the 18th. This disturbance was located 
‘over mid ocean on the 19th, and on the 20th its approach was 
indicated by reports from stations on the west coast of Ireland, 
where a barometric pressure of 29.24 inches was reported at 
Valentia. During the 21st and 22d this storm moved north- 
ward off the west coasts of Ireland and Scotland. From the 
(11th to the 13th a disturbance moved southeastward over the 
British Isles, with barometric pressure of 29.40 inches at Lon- 
don on the 13th; during the 14th and 15th this storm area 
passed northeastward over the North Sea. From the 23d to 
the 29th a well-marked disturbance moved slowly from New 
England over the Canadian Maritime Provinces and New- 
foundland, with lowest reported barometric pressure, 29.20 
inches, at Montreal on the 26th. 

In the Lake region notable storms occurred on the 25th, 
and from the 28th to the 30th. The storm of the last three 
days of the month on the lakes first appeared near the mouth 
of the Rio Grande River on the morning of the 26th, moved 
northeastward inside the coast line of Texas during the 27th, 
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and the center reached the Mississippi River, between Cairo 
and St. Louis, by the evening of the 28th. On the morning 
of the 29th the center was over Ohio, where it remained nearly 
stationary, with diminishing strength, until the close of the 
month. No general storms of marked intensity occurred on 
the Pacific coast. 

During the third decade of the month severe local storms, 
heavy rain, and high winds occurred in parts of the Lake 
region and the Ohio and middle and upper Mississippi valleys. 
In Missouri and Illinois crops were damaged by heavy rains. 

The noteworthy frosts of the month occurred in the North 
Atlantic States on the 10th and in the Northwestern States 
on the 20th. 

Ample warning was given of the general storms that visited 
the coasts and Great Lakes. 


BOSTON FORECAST DISTRICT. 


The only conspicuous features of the month were the mod-_ 
erate gales of the 7th, 9th, and 10th, for which warnings were 
displayed, and the general and severe frost of the 10th, which 
was announced in the morning forecast of the 9th—J. W. 
Smith, Forecast Official. 


NEW ORLEANS FORECAST DISTRICT. 


| 


RIVERS AND FLOODS. 


Fairly good navigable stages of water prevailed in the prin- 
cipal rivers of the United States during the month of June, espe- 
cially in the Mississippi and its western tributaries. Except 
from St. Paul, Minn., to Dubuque, Iowa, where there was very 
little change, the mean stages of the Mississippi were consid- 
erably higher than those of the preceding month, the excess 
being most notable from Galland, Iowa, to Vicksburg, Miss. 
In the Missouri River the mean stages, at all points from which 
reports were received, averaged about four feet higher than 
during May, and on the 11th of the month the danger lines 
were nearly reached at St. Joseph and Kansas City, Mo. The 
eastern tributaries of the Mississippi were generally lower 
than at the close of May, the changes being slight in the Ohio 

and Tennessee rivers, but more pronounced in the Cumber- 
land. Slight floods occurred in the upper portion of the Red 
River from the Ist to the 7th, and the danger lines were reached 
| or exceeded during the month in the Pedee, Wateree, and Wil- 
lamette rivers, but little if any damage resulted to growing 
crops or other property. 

The highest. and lowest water, mean stage, and monthly 
| Tange at 138 river stations are given in Table VII. Hy dro- 
graphs for typical points on seven principal rivers are shown 
on Chart V. The stations selected for charting are: Keokuk, 
St. Louis, Memphis, Vicksburg, and New Orleans, on the 

| Mississippi; Cincinnati and Cairo, on the Ohio; Nashville, on 


The third decade of the month was stormy, and the severest | the Cumberland; Johnsonville, on the Tennessee; Kansas City, 


weather resulted from the Gulf storm of the 26—27th, in con- 
nection with which ample and timely warnings were issued.— 
I. M. Cline, Forecast Official. 


CHICAGO FORECAST DISTRICT. 


Storm warnings were ordered on the three upper lakes on_ 


the morning of the 25th, and on Lakes Michigan and Huron 
during the afternoon of the 28th. The storm of the 25th was 
not severe. The second storm, that had moved from the west- 
ern Gulf of Mexico, was very severe over the southern part of 
the Lake region. An extensive frost, for which warnings were 
issued, occurred in the Northwestern States on the morning 
of the 20th. The month was marked by an unusual amount 
of rainfall over almost the entire district, and abnormally cool 
weather during the last half of the month, and these condi- 
tions were generally forecast.—H. J. Cor, Professor. 


DENVER FORECAST DISTRICT. 


No special warnings were issued during the month.—F. H. 
Brandenburg, Forecast Official. 


SAN FRANCISCO FORECAST DISTRICT. 


The weather of the month was not marked by notable ab- 
normal features and no special warnings were issued.—4. G. 
Mec Adie, Professor. 


PORTLAND, OREG., FORECAST DISTRICT. 


The rainfall was deficient, and light frost, for which warn- 
ings were issued, occurred on several mornings.—£. A. Beals, 
Forecast Official. 


on the Missouri: Little Rock, on the Arkansas; and Shreve- 
port, on the Red.—(George E. Hunt, Chief Clerk Forecast Division. 


AREAS OF HIGH AND LOW PRESSURE. 


Movements of areas of high 


" First observed. | Last observed. Path | Average 
velocity 
Number | ls | wi | | 
— = — = | = 
—| | | 
High areas. ° Miles. | Miles. | Miles. 
3, a.m 114) 7am 32 65 | 3,125) 4.0 781 82.5 
48 1250 9pm 29000 «4.0 725 | 30.2 
50| 32, 65! 2800) 40) 700) 29.2 
19, a.m | 52 | 122| 37; 7 3,325 5.0 665 | 57.7 
12,150 | 2,871 | 119.6 
Mean of 4. | 
Mean of 17. | | 
715 | 29. 8 
Low areas | 
39) 120° Sam.. 47) 4,000) 800 | 33.3 
pm 12) 46) 5,025) 45 672 | 28.0 
3, a.m 23) 82 2,675 | 5.0 535 | 22.3 
48) 115) 20,a.m..' 47 6 2550) 40 638 26.6 
20,a.m..) 35 21, p.m 46 78) 1,075] 1.5 717 | 2.9 
44 27,a.m..| 48 68 | 2,825) 3.5 807 | 33.6 
24,a.m..| 33 15 | 3,200); 243 
26,p.m..| 9) Pas! so | 625 | 26.0 
$2] 106 tijam.. 42 71) 2,425) 35) 693) 
Mean of 10 
Mean of 40 | | | 
| 
*May. tJuly. 


For graphic presentation of the movements of these highs 
and lows see Charts I and IL—Geo. EF. Hunt, Chief Clerk 
‘orecast Division. 
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CLIMATE AND CROP SERVICE. 


By James Berry, Chief of Climate and Crop Service Divison. 


The following summaries relating to the general weather 
and crop conditions are furnished by the directors of the re- 
spective sections of the Climate and Crop Service of the 
Weather Bureau: 


Alabama.—Excessively hot and dry, and unfavorable for all growing 
erops. A drought, which began during middle of April, continued prac- 
tically unbroken over the greater portion of the State; in some central 
counties absolutely no rain was received during the month.—F. P. Chaffee. 

Arizona.—High, drying winds and extremely arid conditions have ar- 
rested full plant development. The harvesting of barley and wheat in 
the lower agricultural valleys was finished during the month. The yield 
was generally below the average, but the product was of good quality. 
The water supply for irrigation has been reduced to a minimum, and al- 
falfa fields have suffered correspondingly. The range interests are in a 
precarious condition.— Wm. G. Burns. 

Arkansas.— Warm, dry weather prevailed during the first two decades 
of the month. A spell of abnormally cool weather prevailed from the 
20th to the 25th, accompanied by local showers, heavy in some places. 
Heavy general rains began on the 27th, and continued intermittently un- 
til the close of the month. 
idly and was blooming and fruiting well. 
from dry weather during the month, wilting and turning yellow. The 
heavy rains at the close of the month improved it, though some slight 
damage was done by lodging, caused by the high winds and heavy rains. 
Wheat has been harvested and garnered, and thrashing is progressing. 
Oat harvesting has been completed and thrashing had begun; the yield 
is from poor to fair, only a very few localities reporting an average yield. 
Peaches improved considerably toward the close of the month, but ap- 
ples continued to fall. Pastures and gardens were greatly benefited by 
the heavy rains.—Kdward B. Richards. 

California.—Nearly normal weather conditions prevailed during the 
month. Fires destroyed several hundred acres of grain. Grasshoppers 
caused considerable damage to vineyards and grain in the San Joaquin 
and Sacramento valleys. Grain harvest was in progress in all sections 
at the close of the month, and there was a heavy yield in most places 
north of the Tehachapi. 
Alexander G. McAdie. 


but high, drying winds occurred in the southeast sections from the 13th 
to 19th, and in the northern counties from the 23d to 27th. Crops in dry 
farm sections suffered for want of rain, but in irrigation districts, with 
few exceptions, the water was more abundant than usual. Hay, wheat, 
oats, flax, apples, pears, and prunes are in excellent condition.—S. M. 


Blandford. 


Illinois.—The weather was warm the first half of the month, but the 
latter half was unseasonably cool; showery weather prevailed throughout 
the month in the northern and central districts, but generally dry weather 
prevailed over the southern district until the end of the month, when 
heavy rains fell throughout practically the entire State. Crop conditions 
were very favorable over the northern and central districts during the 
greater part of the month, the showers and warm weather of the first 
half having caused a rapid growth of vegetation. Oats grew rank, how- 
ever, and lodged to some extent, and the wet weather delayed corn plow- 
ing. In the southern district crop conditions were decidedly less favor- 
able than farther north on account of the dry weather, but the heavy 
rains of the latter part of the month have caused considerable improve- 
E. Blystone. 

Indiana.—An unusual number of severe electrical, hail, and wind- 


Bei storms we excessiv Ss, were corde 
Conditions favored cotton; it advanced rap-_ torms, as ll as cessive rainfalls, were recorded during the month 


Corn suffered considerably | 


The planting of corn in the north section was delayed, and after it came 
up the crop suffered from excessive moisture. At the close of the month, 
however, corn was in fair to excellent condition in all sections. Clover 
harvest was delayed, some hay was lost and much damaged by frequent 
rains. Oats made splendid growth, were heavy and ripening, but badly 
lodged. Wheat was cut in the south section, harvest had commenced in 
central section and the grain was ripening in north section. Early pota- 
toes were yielding well. The apple crop was light and the fruit falling. 
Strawberry, blackberry, and raspberry crops were light. Melons, to- 


bacco, and all vegetables were doing well.— W. 7. Blythe. 


Deciduous fruits were yielding bountiful crops.— 


Colorado.—For the State as a whole the precipitation was about three-_ 


fourths of the normal. The volume of water for irrigation was excep- 
tionally small, notwithstanding the fact that June is usually the month 
when the streams fed by melting snow are at very high stages. The 
searcity of water was not unexpected, however, in view of the light snow- 
fall of the past winter; there were no heavy rains in the mountains to 
offset the deficiency. Following the copious precipitation that occurred 
during the latter part of May a rapid improvement was noted in the con- 
dition of crops. This improvement, however, was of short duration. 
Drying winds prevailed, and as the rainfall was insufficient to make up 
for the absence of irrigation many fields were soon past recovery, while 
others gave promise of much less than normal returns. 
made very satisfactory advancement, but the area actually irrigated was 
very small as compared with that of the average season. The first cut- 
ting of alfalfa was harvested during the month, the yield being generally 
light. Wheat, oats, and rye suffered from the drought, and grasshop- 
pers caused considerable injury in the north-central counties. Corn and 
potatoes continued thrifty. The eastern ranges afforded excellent pas- 
turage; elsewhere the grass dried rapidly and short pasturage was re- 
ported in the western and south-central counties. The conditions were 
favorable to fruits. Strawberries were plentiful, and a large crop of 
cherries was marketed. Hail was frequent during the closing days, and 
caused considerable damage in the north-central section.—F. H. Bran- 
denburg. 

Florida.—The month was noted for. high temperatures and a decided 
deficiency in precipitation. There are portions of the State where no 
rain fell during the month. As a consequence corn has been badly 
damaged. Cotton on uplands was needing rain at the close of the month, 
although the plant made a fair growth; it fruited slowly. Tobacco, cane, 
velvet beans, and vegetables suffered for rain. Pineapples were shipped 
in large quantities; the fruit was not so fine as in former years.—A. J. 
Mitchell. 

Georgia.—June was a warm month, with abundant sunshine, a decided 
deficiency in precipitation in the northern section, and large excesses in 
some of the southern counties. The lack of moisture in many counties 
was damaging to crops, but the generally fair weather afforded fine oppor- 
tunity for cultivation. Cotton withstood the drought well, and at the 
close of the month the crop was generally in good condition, although 
the plants were small for the season. Upland corn, gardens, and melons 
were badly injured by the dry weather. Late peaches suffered exten- 


sively from shedding and rotting. —J. B. Marbury. 
Idaho.—There were no storms of general character during the month, 


Irrigated crops | 


Towa.—The month was unseasonably cool, wet, and cloudy, and exten- 
sive areas were flooded, causing much damage to crops on river bottoms 
and low lands and retarding farming operations. Continued wet weather 
caused a rank growth of oats, barley, and spring wheat, developing a 
tendency to lodge and rust. But despite the adverse conditions fair 
progress was made in cultivating corn, and at close of month three- 
fourths of the corn acreage was fairly clean and promising. Grass, pota- 
toes, and garden truck made great advancement. The apple crop was 
below the average.—John R. Sage. 

Kansas.—A fine month for growing crops. Wheat harvest began the 
first week, but owing to the excessive rains was not finished the last week. 
Oat harvest began the third week, an unusually fine crop. Corn grew very 
rapidly, with a fine stand and good color. Potatoes very abundant and fine. 
First crop alfalfa cut under difficulties, and much was lost; second crop 
fine and being saved in good condition. Hay very fine.—T. B. Jennings. 

Kentucky.—During the first half of the month the temperature was 
about normal, and with the exception of a few of the southern and west- 
ern counties, where droughty conditions prevailed, there was sufficient 
rainfall for the growth of crops. The latter half of the month was very 
cool, checking the growth of vegetation. In some of the south-central 


counties the drought was quite severe until the last week, when abundant 


tained a healthy color in most sections. 


rain, except where water was sufficient for irrigation. 


rains visited all sections, generally improving crop conditions. Some 
localities reported damage by heavy wind and floods, but the area affected 
was not extensive.—H. B. Hersey 

Louisiana.—The month was unusually dry, the rainfall being insuffi- 
cient for the needs of crops, except over the northwest portion of the 
State. Warm weather favored plant growth where rainfall was sufficient. 
Cotton made very slow growth over the central and southern portions of 
the State, and at the close of the month the plant was reported small 
generally and was blooming to the top. Sugar cane made very little 
growth during the month, and notwithstanding the drought it re- 
The plant was reported un- 
Rice suffered for 

Early rice was 
maturing at the close of the month. Corn suffered seriously for the want 
of rain.—I. M. Cline. 

Maryland and Delaware.—Brief warm spells helped crops, but the pre- 
vailing cool weather was unfavorable, and some loss to tender vegetation 
resulted from frosts in the extreme west. The generous rains that fell 
on and after the 7th were very beneficial, however, and changed the crop 
outlook from one of gloom to much promise. Wheat harvest progressed 
rapidly, giving light yields of a fine quality of grain; clover gave very 
poor returns; timothy improved during the month; buckwheat was about 
all sown in the west; oats improved; tobacco rallied to a marked extent, 
and the stands, though uneven, are in the main satisfactory. Fruit of 
all kinds fell considerably; gardens made rapid growth after the rains 
and yielded bountifully. The 17-year locusts have about all disappeared; 
they did no damage to field crops, but left the marks of their brief so- 
journ on fruit and forest trees.— Oliver L. Fussig. 


usually small for the season and needed general rain. 
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Michigan.—The excessive precipitation interfered greatly with field 
work of all kinds, while the cool weather retarded the growth and germi- 
nation of corn, beans, and garden truck. Cultivation of all kinds has 
been very backward during the entire month. Wheat, rye, oats, barley, 
meadows, and pastures made good progress, the cool, wet weather being 
very favorable until the latter part of the month, when rain became ex- 
cessive and delayed the maturing of wheat, rye, and hay. Excessive 
moisture also delayed the planting of late potatoes and thinning of sugar 
beets. Corn made very poor progress, although it germinated quite 
nicely; at the close of the month it was small and of rather poor color. 
Light frosts occurred in nearly all counties of the State as late as the 
26th, but the damage in most cases was confined to low ground and was 
slight. Atthe close of the month clover haying had begun, but was 
making very poor progress on account of the frequent showers.—C. F. 
Schneider. 

Minnesota.—-The weather was dry in the southwest till the 24th; else- 
where there were well distributed showers, some of which in the south- 
east were heavy enough to cause high water. A tornado on the 9th in 
parts of Norman, Clay, and Becker counties caused the deaths of 6 per- 
sons and damaged crops, farm buildings, ete. Hailstorms destructive to 
crops and buildings oceurred in Renville, McLeod, Sibley, and Rice coun- 
ties on the 14th. Frosts in the southwest on the morning of the 21st 
caused temporary injury to corn, gardens, ete. Spring wheat, oats, and 
barley grew well all the month. Flax seeding on new land continued into 
the middle of the month; the early seeded was in good condition. Most 
of the potatoes were planted by the Ist; they grew well and were in 
market by the end of the month. Corn had a good stand, but the cool 
weather kept it small and backward. Old timothy was good, but that 
seeded last season poor. Clover cutting began late in the month.—T. J. 
Outram. 

Missi. .—The month was characterized by excessively high tem- 
peratures (being the warmest June on record) and a marked deficiency 
in rainfall except in the extreme northern counties, where the monthly 
precipitation was slightly above normal. At the beginning of the month 
crops were generally clean and in a healthy growing condition, except in 
some of the eastern counties, where they were commencing to need more 
meisture. The drought over the greater portion of the State during June 
almost ruined early corn, injured late corn, stopped the growth of cotton, 
causing it to bloom to the top, and was very damaging to minor crops. 
During the last week of the month cotton was further injured by the 
high southerly winds, and considerable early corn was being cut for fod- 
der, except in the extreme northern counties, where copious showers 
proved very beneficial to all crops. Peas that were sown when corn was 
laid by, generally failed to germinate, and pastures, gardens, and fruit 
deteriorated quite rapidly on account of the dry, hot weather.— W. S. 
Belden. 

Miasouri.—Unseasonably cool weather during the latter part of the 
month checked the growth of corn and cotton to some extent, and heavy 
rains during the last decade interfered with harvest and caused some 
damage to standing grain and also to that in shock. Excessive rains in 
localities also resulted in much damage to crops on bottom lands by the 
overflowing of streams. Otherwise the weather conditions of the month 
were very favorable, and the outlook for all crops, except fruit, was most 
encouraging.—A. E. Hackett. 

Montana.— Weather very cool during the month, which retarded the 
growth of crops and vegetation. The season is about three weeks later 
than the average.—E. J. Glaaa. 

Nebraska.— The first half of June was warm and wet and all crops made 
rapid growth; winter wheat especially filled well and promised a large 
crop; oats made a very rank growth and in some places began to lodge 
slightly. The last half of June was very wet and cool; frost on the morn- 
ing of the 21st damaged field crops slightly in the northern counties. The 
wet weather interfered seriously with the harvesting of winter wheat and 
caused oats to lodge badly. The heavy showers flooded the lowlands 
and valleys, causing considerable damage to all crops. The wet condition 
of the soil retarded cultivation of corn and many fields were weedy. The 
crop, as a rule, was in excellent condition at the end of the month, although 
rather small and quite uneven in size. Potatoes and grass made excellent 
growth and promised a very large yield. Peaches were very poor; early 
cherries only a light crop; apples promise much better than either peaches 
or cherries. G@. A. Loveland. 

Nevada. —The month was very much drier than usual all over the State; 
temperature conditions were about normal. Irrigation water was plenti- 
ful in the eastern, western, central, and northern sections, but rather short 
in the south portion. The progress of all crops was rapid and satisfactory. 
Haying progressed throughout the month and the yield was about the 
average in most districts. Range grass was fairly good and live stock 
improved in condition. —J. H. Smith. 

New England.—Weather abnormally cool, with sunshine deficient and 
rainfall generally in excess. Crops were backward and growing slowly. 
Corn promised a short crop. Gardens were good, potatoes excellent, and 
tobacco very promising. Apples, except Baldwins, promised an average 
crop of excellent quality. Peaches and pears fair crops.—J. W. Smith. 

New Jersey._-Owing to low night temperatures, all crops at the close 
of the month were behind the seasonal average, especially corn and ten- 
der vegetation. The rainfall was the greatest since 1887, when it averaged 


MONTHLY WEATHER REVIEW. 


Jung, 1902 


6.77 inches. It was badly distributed, the extreme northern portion 
receiving the least and the southwestern portion of the interior the 
greatest amounts.— Edward W. McGann. 

New Mexico.—Dry and windy, with unusually high temperatures dur- 
ing the last decade. A searcity of grass and water on the stock ranges 
before the close of the month, and the Rio Grande dry from Albuquerque 
south. Very little planting on ‘* temporal’? lands on account of the 
drought. R. M. Hardinge. 

Yew York.—The month was decidedly cool and wet. Light frosts oe- 
eurred in the cooler sections from the 5th to 9th and on the 23d and 24th, 
but did very litthe damage. Farm work was much delayed by wet 
weather, and checked growth of corn, beans, and tobacco. Sowing buck- 
wheat and planting beans were backward, and the hay harvest was also 
hindered, and the crop light. Peaches, pears, and plums were largely 
destroyed by frost in May, but many correspondents report the crop of 
late apples as very promising. Considerable damage was done by floods. — 
R. G. Allen. 

North Carolina.—During the first two weeks of the month the progress 
of vegetation was seriously impeded by drought. During the latter half 
of the month conditions changed for the better, rains having been gen- 
eral on the 15th and 16th, and during the remainder of the month in suf- 
ficient quantities to repair previous damage. Early planted cotton did 
not suffer to any material extent. Corn stood the drought well, and 
under the influence of generous rains was coming into silk and tassel 
rapidly at the end of the month. Tobaeco suffered severely, and while 
it was benefited by the rain did not come out well in some sections. 
Gardens suffered severely, and a full crop of sweet potatoes could not be 
planted on account of the scarcity of slips.—R. M. Geddings. 

North Dakota.—The month, although cooler than usual, was very favora- 
ble for crops of all kinds, except corn, for which there was not sufficient 
sunlight and warmth. Wheat, rye, oats, barley, flax, and grass were all 
in excellent condition.—B. H. Bronson. 

Ohio.—Grain lodged by the storms and harvesting delayed; corn back- 
ward in the north; oats improving and heading well; clover cutting de- 
layed; timothy, pastures, and grass improved, but can not overcome 
effects of early drought; early potatoes promising; gardens and tobacco 
doing well; apples continue dropping; pears variable; peaches light; 
grapes promising.—J. Warren Smith. 

Oklahoma and Indian Territories.—The weather during the month was 
favorable for the progress of farm work and advanced the growth of crops 
until toward the close of the month, when some damage was done to corn 
and gardens by hot, drying winds. The precipitation was light over Okla- 
homa, but fairly well distributed, and fell when most needed; over In- 
dian Territory the precipitation was generally in excess of the usual 
amount and farm work was delayed by wet ground. Wheat harvest was 
well advanced and thrashing in progress at the close of the month, with 
yields ranging from poor to good and the grain short in weight and of 
medium quality. Oat harvest about completed. Corn, cotton, castor 
beans, millet, flax, cane, kaffir, and broom corn were in good condition. 
Early apples, peaches, and plums matured and were yielding well.—C. 
M. Strong. 

Oregon. —The weather during the month was generally favorable for the 
growth of vegetation, but a trifle too cool for the rapid advancement of 
spring wheat, corn, and garden truck. Haying became general during 
the second week; fall grain headed during the latter part of the month. 
Edward A. Beals. 

Pennsylvania.—The month as a whole was cold and wet. Seeding, 
planting, and germination were retarded and but few crops made normal 
advancement. The average precipitation exceeded that of any corre- 
sponding month in the fifteen years covered by the records, and the mean 
temperature was, with the exception of June, 1897, the lowest mean for 
this month during the same period. A few flakes of snow were noted 
in Washington and Center counties on the 23d. Light frost was recorded 
at widely separated points on various dates between the 6th and 25th and 
heavy frost at Wellsboro on the 9th. At the close of the month wheat 
harvest was in progress in some districts, and, though the straw was 
short, the heads were generally well filled and the grain of good quality; 
oats were improving and heading and the outlook was favorable for a 
fair crop; the second crop of hay had started nicely and a satisfactory 
yield was anticipated; pastures were furnishing ample feed; a large acre- 
age had been prepared for buckwheat and some fields sown; garden truck 
and other vegetables were making little if any advancement and higher 
temperatures and sunshine were needed to insure proper development 
and maturity.—T7. F. Townsend. 

Poto Rico.—All crops of the island were more or less injured, some 
partially, others totally destroyed, by the heavy and continuous rains 
that fell during the first three weeks of the month and by the lack of 
sunshine and cultivation; crops along the river banks were damaged or 
destroyed by overflows. Weather conditions improved during the last 
week; field work was generally and actively resumed, and crops are now 
rapidly recovering. The cane crop suffered very severely; mature canes 
deteriorated, newly cut fields failed to rattoon well, and the young canes 
were checked in their growth. Coffee trees in some places shed a large 
per cent of their berries and blossoms were damaged by the heavy rains. 
Some loss to the corn crop, as it was impossible to harvest it; beans and 
frijoles almost wholly lost, but the rice crop did well.—. C. Thompson. 
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In the following table are given, for the various sections of the Climate and Crop Service of the Weather Bureau, the mean 
temperature, the stations reporting the highest and lowest temperatures with dates of occurrence, the stations reporting greatest 


and least monthly precipitation, and other data, as indicated by 


the several headings: 


Summary of temperature and precipitation by sections, June, 1902. 


Temperature—in degrees Fahrenheit. Precipitation—in inches and hundredths. 
| || Monthly extremes. | Greatest monthly Least monthly. 
| a | | | 
%\4 4 2 < | 
| 
80.8 | || Decatur. ........... 12 | 47 | 229 1.28 | —3.29 Tuscumbia .........) 4.81) 0. 00 
23 
... 81.6 | +1.7 | Aztec ...... 125 | 22 23 | 1} 0.12 —0.09 Fort Huachuea......) 1,03 | Many stations....... | 0,00 
77.5 0.0 New Gascony . 105 | 19 Ore gon, Wiggs ...... 42 234 5.27 +1.37 || EurekaSprings...... 9.28 | Lake Village. . | 0.59 
70.2 | +0.3 || Volcano ............ 129 | 10 2] 0.10 | 40.18 || Crescent City... ..... 1.93 | Many stations....... 0. 00 
63.4 110 | 26 | Breckenridge ....... 44 219 1.11 | —0.32 || Wray ............... 5.69 | Buenavista..........) 0.00 
103 53 3] 5.95 | —1.20 || Pinemount.......... 15.01 || Molino ............. 0.00 
79.5 +1.4 Rome, Tallapoosa...) 103 49 239 3.54 | —1.17 || Waycross ........... 9.59 || || Tallapooss 0.70 
wa 30 | | 
60.0 | —0.1 || Garnet.............. 106 21 0.71 | —0.18 || Murray ............. 1.69 | | Blackfoot T. 
ater 69.5 | —3.0  5stations............ 100 | 11-15 || Lanark ............. | 38 224 7.90 | +3.69 || Mattoon ............ 14. 88 || Equality ............ 1. 84 
69.6 —2.6 Washington.........) 101 12 || 4stations............ | 39 239 7.48 | +3.34 | Rensselaer .......... 13. | Evansville .......... 3.17 
Vincennes .......... | 14 
65.2 —4.8 Keosauqua . 97 | 32 22] 7.16 42.90, | Grundy Center...... 16. 04 | | Sheldon es genes 1. 46 
106 10 || Abilene ............ | 34 207 6.04 41.89 | Columbus........... 12. 45 0. 48 
Virequa............. | 96 || Achilles | 
73.4 | —1.3 Bowling Green...... 101 | 12 Manchester ........., 39) 4.75 | 40.31 | Taylorsville......... 7.68 || Franklin............ 1.40 
81.6 | +2.0 || Sstations............ 103 Amite, Robeline .... 50 | 239 1.84 | —1.30 |) Plain Dealing....... 12. 52 Sugartown, Venice..| 0.00 
Maryland and Delawarej 70.1 | —1.3  Boettcherville, Md...) 104 | "14 Deer Park, Md...... 31) 8,249 4.91 | 41.43 | Sudlersville, Md.....| 9.00 | Clearspring, Md..... 1, 89 
Michigan .............. .8 | —4.6 || Jackson ............ | 94 15 Wetmore. 5] 5.12 | 42.28 | Ball Mountain ...... 10.40 | Thomaston.......... 1, 13 
Minnesota oS | 15 || Tower ...... 237 3.32) —0.69 Pleasant Mounds 8.53 Bermidji 1,09 
Mississippi -4| 42.4 || Aberdeen ...........) 106 6 Duck Hill... 23 1.51 | —3.34 || Austin.............. 6.19 || Shoceoe ............. , 
.9 | —3.2 || St. Charles .......... 100 | 227 6.68 41.94 Mount Vernon...... 12. 55 Lamonte 2. 55 
| —3.0 || Billings ............. | 100 Y 27 2.08 | —0.21 | Lewistown.......... 6.00 | Dell... 0. 16 
66.4 | —3.2 || Madrid ............. | 105 «Lynch, Nesbit....... 31 5.12) 41.20 || Wilber.............. 12. 89 “Springview 
“See 66.3 | +1.1 || Rioville............. 116 2% || Palmetto ........... 20 | 1] 0.04 | —0.36 || Eureka.............. 0.30 | Several stations . 0, 00 
New England.......... 61.3 | —3.6 | Nashua, N. H....... 3. Fort Fairfield, Me 200 1] 4.30 > —1.42 || Newport, Vt......... 8.51 || Boston, Mass... 1,77 
Norwalk, Conn...... | 
67.5 | —2.2 | Vineland 38 249 6.57 43.08 | Woodstown ......... 10.21 || Layton.............. 4.54 
New Mexicv..........4 2.7 | +2.1 || San Mareial.........| 113 27 239 0.40 | 0.64 | Carlsbad . 3.54) Galisteo. . 0. 00 
61.3 | —4.2 || Primrose............ | 92 28) «6,11 5.15) 41.73 | South Kortright. 8.41 || Greenwich .......... 3. 02 
North Carolina ........ 74.5 +0.1 | Southern Pines ..... | 103 | 36 4.50 | +0. 13 || Settle............... 9.72 | Kittyhawk .. 
North Dakota. ........ 58.0 | —5.4 | Napoleon ........... 97 9 New England City 28 8] 3.65 | —0.04 6.4 New England City --| 
Dunsieth, Gallatin..| 
66.9 | —3.3 || 4stations....6....... 98 Orangeville ........ 33/9] 7.48 | 43.95 Wellington .........) 10.88) 8.21 
Oklahoma and Indian 77.4 +0.2  Healdton, Ind. T....) 110 Blackburn Okla. 43 2.42 —0.81 Tahlequah, Ind. 6.98 Fort Sill, Okla....... 0.20 
Territories. ine, Taloga, Okla... 22 
0.4 0.0 102 23 22 | 17} 0.72 | —0.81 | Several stations ..... 0. 06 
| 21 
dives 97 12 || Wellsboro .......... 32 9] 5.97 42.48 Mauch Chunk | Lock No. 4 
79.4 0.0 Morovis .... 98 4 || A@jumtas............ 55 | 9 16.12 | 44.66 || Perla .............. | Arecibo ........ 
South Carolina. ........ 78.5  +0.6 | Liberty . 105 12 || Santuc............... 52 10] 4.48 | —0.38 | Trenton....... ..... 
South Dakota .......... 62.6 -5.0  Hotch ¢ ity, Rosebud 103 24 209 3.13 | —0.19 Howard ............ Spearfish 
75.3 | +0.1 || Tracy City .......... 107 12 || Erasmus ............| 38 239 4.52 | 40.18 | Silverlake .......... | Chattanooga ........ | 1.38 
83.0 | || 1.96 | —1.80 | Nacogdoches ........ .22 | 0.00 
66.9 | 41.5 || St. Goorge........... 21 1} 0.17 | —0.19 | Meadowville ........ 0. 90 | 0. 00 
71.4 —1.1 | Bedford City........ 102 10 Burkes Garden...... 34 9,237) 3.81 | —0.23  Bigstone Gap........ 7.15 | Cliftonforge.... .... 1.15 
Washington ........... GAS | 101 8 || Republic ............ 27 | 6] 1.01 | —0.67 || Clearwater.......... 5.17 || stations............ | 0.00 
West Virginia ......... 68.0 | —2.5 || Logan............... 100 12 || Terra Alto.......... BS 9] 5.19 | +1.34 || Powellton .......... 8.49 || Rippon.............. | 2.45 
61.9 | —4.6 || Koepenick .......... 13 Butternut, Koepenick 29 239 3.97 | —0.30 | Darlington .........| 8.50 || Wausaukee. .. 
6.1 +0.2 103 9 South Pass 11 3] 144) —0.14 || Chugwater 4. 48 | | O24 


South Carolina. Over all but the extreme eastern, northeastern, and | 
extreme western portions, the rainfall was ample, at a few points exces- 
sive. The weather was, on the whole, favorable for harvesting and 
thrashing wheat and oats, except that some oats in the shock were slightly 
damaged by rain. Tobacco curing was begun about the middle of the 
month, but made slow progress. Corn and cotton prospects were the best 
in many years. Peachesand melons ripened and were largely marketed, 
the former a moderate and the latter a large crop.—J. W. Bauer. 

South Dakota.—The weather conditions were favorable for spring 
wheat, oats, barley, rye, spelt, and grasses. Cool weather, however, 
kept corn backward. On the 21st heavy frost over large areas seriously 
injured and set back many fields of corn and potatoes, but subsequent 
favorable weather improved their condition. Some fruit, flax, and early 
barley were also injured by the frost. A severe straight gale occurred 
in the evening and night of the 24th over portions of Bon Homme, Clay, 
Hand, Hutchinson, Lincoln, Turner, Union, and Yankton counties, caus- 
ing heavy loss in barns and other farm out-buildings, trees, and wind- 
mills, and damaging some farm dwellings and also some business and 
other houses in several small towns. One person was killed and several 
were injured. The gale also damaged tree fruits, lodged considerable 
small grain, and temporarily injured some corn. The month closed with 
the outlook for small grains very gratifying and the prospect for a fine 
crop of hay excellent.—S. W. Glenn. 

Tennessee.—-The rainfall was deficient during most of the month, ex- 
cept in seattered sections, where heavy local rains fell; good rains came 
near the close of the month. Vegetable crops, mostly in the middle sec- 
tion, were the chief sufferers from lack of moisture; corn, cotton, and — 


tobacco made excellent progress during the entire month. The weathe 
was generally favorable during the harvesting season. The wheat yield 
was poor in quantity, but the quality of the grain was generally very 
good. At the close of the month apples were scarce and peaches prom- 
ised a short crop.— Roscoe Nunn. 

Texas.—The weather was unfavorable for the growth of vegetation 
throughout the greater portion of the State until the last decade of the 
month, owing to high temperatures and hot, drying, southerly winds. 
The heavy and widely spread rains, the result of the Gulf storm from the 
26th to 28th, materially changed conditions and caused a rapid and marked 
improvement in all crops that were not too far gone to be benefited. 
There were small areas over the northwestern and southwestern por- 
tions of the State and along the Rio Grande Valley where little or 
no rain fell, and in these sections the droughty conditions that had 
continued during the previous month were becoming serious. At the 
close of the month a decided improvement was noted in cotton, which 
began opening in southern counties and picking was begun, the first bale 
of the season having been ginned on the 28th. Little damage from boll 
weevil or other insect pests was reported. Corn continued to deteriorate 
and when the rain came many fields of the early planted were too far 
gone to be benefited and a considerable acreage was cut for forage; late 
planted corn was greatly revived by the rains and at the close of the 
month was generally promising. Rice showed a marked improvement 
after the heavy rains, which furnished ample water for irrigation. Truck- 
ing interests suffered severely during the drought and the season for 
some of the early vegetables was shortened from one to three weeks. — 
Edward H. Bowie. 
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Utah.—Unusually warm weather prevailed from the 8th to 13th and 


Light frost occurred in elevated regions of the 
State on the 2d and 3d, and of the northern counties on the I8th. Potato 
vines and tender plants were nipped, but no serious damage done. With 
the exception of the north-central part of the State, the rainfall was too 
light to be beneficial. Dry land wheat was badly damaged by drought, and 
over the greater portion of the State will be a failure, or nearly so. The 
ranges are in poor condition. Irrigated crops did well.—L. H. Murdoch. 

Virginia._-The month was not favorable for crop growth. Beginning 
with the Ist and continuing with but few interruptions until the last 
deeade the weather was cool and entirely too dry for crops to make 
seasonable advance. Light frosts occurred on various dates, both early 
inthe month and again between the 2ist and 23d doing some slight 
damage.— Edward A. Evana. 

Washington.—The mouth was cool and dry, not favorable for the best 
growth of crops. Frost on the 5th was heavy in some localities of the 
eastern section and injured tender vegetables. During the third week 
of the month hot weather and drying winds caused some injury to wheat, 
particularly spring sown wheat, on light soils and clay patches. Pota- 
toes were slightly set back by the dry spell.—G. N. Salisbury. 

West Virginia..June was an unusually cool month. Frosts were 


from the 21st to 24th. 


| recorded in high altitudes on the 9th and 24th. The low temperatures 
had rather an injurious effect in retarding the growth of corn, but the 
condition of all other crops was generally improved. Heavy showers 
during the fourth week were generally unfavorable for harvesting. At 
the close of the month wheat and clover harvesting were in progress 
with about half yields; oats were heading, and a fair crop was expected; 
meadows were improving, but a light crop was anticipated; potatoes and 
garden truck were growing nicely; apples and peaches fell considerably 
during the month, and the prospect was for halt a crop.— KE. C. Vose. 

risconsin.— Weather conditions were mainly favorable for crops. 
Frequent showers prevented proper cultivation of corn, but other crops 
made remarkably rapid growth. Pastures exceptionally good and stock 
excellent. Apples deteriorated, but small fruits generally satisfactory. - 
J. W. Schaeffer. 

Wyoming.—Continued dry weather till the 28th of the month caused 
ranges to dry and burn in many sections of the State, but good rains 
after the 28th revived the growth of the grass, and gave good prospect 
for fall and winter feed, as well as increasing the prospect for a hay 
crop. Irrigated crops made favorable growth, and first crop alfalfa was 
usually up to, and in some sections exceeded, the average. Frosts did 
| some damage to tender vegetation.— W. S. Palmer. 


SPECIAL CONTRIBUTIONS. 


HANN'’'S METEOROLOGY 
By Prof. Frank H. Birortow. 


This great work by the well known Austrian meteorologist, 
Dr. Hann, whose name is a guarantee for its high scientific 
value, is handsomely printed on large quarto pages in three 
kinds of type; the first covering the main course of the thought, 
the second many important scientific comments and references, 
the third an exceedingly rich bibliography of meteorology and 
some mathematical developments. It is well executed through- 
out, is very free from typographical errors, contains many fine 
plates of phenomena, numerous drawings, a complete index 
and table of contents. The book is intended to describe the 


state of meteorology at the end of the nineteenth century, 


and this large task could hardly have been performed by any 
one in a more satisfactory manner. The amount of labor re- 
quired to digest the mass of literature which has been pro- 
duced in the past thirty or forty years, since the appearance 
of Dr. E. E. Schmid’s Lehrbuch of 1860, will be realized with 
difficulty by a non-professional reader, but it is a surprise to 
see how little has escaped Dr. Hann’s attention, judging at 
least by his generous and frequent references to the work of 
American meteorologists, and especially of the United States 
Weather Bureau. It has evidently been his intention to bring 
forward all the importapt facts that may be regarded as in 
anywise beyond the range of speculation and controversy, and 
each department of meteorology is very fully exploited. At 
the same time every reader will be impressed with the con- 
servative and judicial tone of the writing, so that it may be 
said that a safe book has been put into the hands of students 
who are engaged in this field of science. It will be gratifying 
to the meteorologists of the Weather Bureau to find the 
views they have advocated during the past ten years almost 
without exception in accord with the conclusions adopted by 
Dr. Hann. This makes us feel that meteorology is at last 
“taking root in firm ground, and that its healthy growth is 
now assured. 

The first impression regarding this work is that the book isa 
very large one to read, and yet, even its present size is obtained 
only by omitting entirely to treat such important topics as 
methods of forecasting, weather periods, numerous mathemat- 


ical papers of physicists discussing the more purely dynamic. 


problems, and the development of the equations of motion 
together with their application to the problems of atmospheric 


‘Lehrbuch der Meteorologie, von Dr. Julius Hann, Professor an der 
Universitadt zu Wien, mit 111 Abbildungen im Text, 8 Tafeln in Licht- 
druck und Autotypie, sowie 15 Karten. 
Text 805 pp. 


Vorwort und Zeichniss XTV pp. 


4to. Leipzig, 1901. Chr. Herm. Tauchnitz. 


circulation. Moreover, as one reads, there is nothing super- 
fluous even for a professional student, and any omission would 
be a distinct loss to the subject; especially would one be sorry 
to have had the bibliography reduced to any extent. The 
treatment is rich in two special lines: (1) in the periodic vari- 
ations of all the atmospheric elements, and (2) in the physics 
of static meteorology as distinct from dynamic meteorology. 
Such important mathematical problems as development in 
series, the thermodynamic relations in vertical and horizontal 
directions, and the barometry of the atmosphere, are suitably 
discussed with much clearness in the appendix, so that every 
student will find himself much assisted by reading Hann’s 
treatment of these topics. 

There are a number of theories, regarding the scientific 
truth of which doubt has existed, and it may therefore be 
proper to state briefly Dr. Hann’s adopted views regarding 
them, without any discussion, since the opinions of such a 
master of meteorology deserve to carry much weight with 
them. I shall pass over many items of interest for the sake of 
briefly mentioning subjects of the character just indicated. 
The permanent gas constituents of the air, oxygen, nitrogen, 
carbonic dioxide, argon, helion, krypton, metargon and neon, 
are mixed according to Dalton’s law in the lower strata, but 
in the same percentages in the highest strata explored, this 
being caused by the circulation of the atmosphere. The nuclei 
of condensation of aqueous vapor are ions as well as particles 
of dust; but the vapor is distributed by a law different from 
Dalton’s. The solar constant may be taken as 3 gram calories, 
though possibly it should be advanced toward 4, but not be- 
yond. The minimum temperature of the sun is not far from 
7,000° C. The natural period of solar insolation has one maxi- 
mum about 1 or 2 p. m., and one minimum about 4 or 5 a. m., 
but this is often converted into a double period by disturban- 
ces caused by vertical convection during the afternoon, the 
double period appearing in the diurnal pressure, electric po- 
tential, and vapor tension of the atmosphere. Stefan’s law 
of the intensity of radiation J, = 0.723 x 10-" 7", where 7’ is 
the absolute temperature, is applicable throughout space, ex- 
cept as modified by the solar or planetary atmospheres. All 
short series of observations should be carefully reduced to the 
corresponding long series by suitable corrections. There is 
no evidence that climates have changed since the beginning of 
accurate observations. The old series of balloon observations 
by Glaisher is not comparable with those derived from modern 
instruments. The boiling point of water method is not avail- 
able for the accurate determination of altitudes and variations 
of gravity, on account of the narrow range of temperature 
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available for the exact observation. The secular variations of 
pressure are accompanied by a flow of air from one hemisphere 
to the other and back again. The diurnal variation of the 
barometer still remains a difficult problem, but there is some 
evidence of its being a wave swinging through the air in 
forced vibrations, such as Lord Kelvin suggested. Hutton’s 
theory of condensation of vapors mixed at different tempera- 
tures is applicable to the formation of clouds but not to rain- 
fall. A reliable self-registering psychrometer is greatly needed 
in practical meteorology. The measures of rainfall ought to 
be reduced to a scientific scale in all cf&ses. 

The Espy—Koppen theory of the diurnal variation of the 
wind velocity in different strata is satisfactory. The relative 
amount of solar radiation absorbed in the upper and the lower 
atmosphere is an important problem only partially worked 
out. The deflecting and centrifugal forces expend no energy 
on the movement of masses of air, but change only the direc- 
tion of their motion and not the velocity. The vertical thick- 
ness of the land and sea breezes, the mountain and valley 
breezes, and the monsoon and trade winds ought to be care- 
fully determined in different localities. Some doubt is ex- 
pressed regarding the completeness of the canal theory of the 
general circulation of the atmosphere between the equator 
and the poles, but the scheme of Ferrel is approved in general. 
The vertical convectional theory of the origin of cyclones is 
vigorously rejected and the horizontal convection theory is 
favored. The action of countercurrents of air is distinctly 
illustrated in the formation of tornadoes and waterspouts, 
tropical hurricanes and extratropical cyclones; the origin 
and direction of two independent component streams of air 
are plainly described. The general equation of equilibrium 
in terms of gradient, deflecting and centrifugal forces is clearly 
deduced and its meaning carefully illustrated. A good his- 
torical description is given of the first weather charts and the 
earliest synoptic daily maps. The deflection angle seems to be 
preferred to the inclination angle for the purpose of analyzing 
the relation of the wind direction to the gradient. It is shown 
that V-shaped depressions are characteristic of the Southern 
Hemisphere, with counter winds on each side, while cyclonic 
gyrations are but further developments of the same phenome- 
non, and are more commonly found in the Northern Hemi- 
sphere. Summer hot waves are explained as stagnant masses 
of air, in which heat gradually accumulates at the ground and 
then increases upward to great heights. The foehn wind effect 
is due to dynamic heating of the air descending from the crest 
of a mountain range to the vailey. The bora is due to masses 
of air of different temperatures lying close together without 
mixing, and then pushing forward as a whole, as over a coast 
line. The types of American weather have not been suffi- 
ciently developed and published. A strong and even abnor- 
mal vertical temperature gradient accompanies the formation 
of thunderstorms, which are attended by an inversion of the 
overlying strata. The squall in thunderstorms is a horizontal 
roll at the front. The formation of hail seems to be due to a 
tornado tube or vertical whirl in the upper strata of the cloud, 
and Ferrel’s orbit theory for the formation of the successive 
layers of ice and snow in the hailstone is regarded with favor. 
The secular variation of nearly all the meteorological elements 
in the 1l-year and the 35-year solar periods is admitted, but 
these researches are not yet in a conclusive or satisfactory 
state of development. The stratification of the atmosphere 
with currents of different temperatures, especially where ab- 
normally cold air overlays excessively warm strata, and the 
consequences of such unstable conditions of equilibrium are 
well depicted. The theory of the cause of the atmospheric 
electric potential fall that seems most promising is the ioniza- 
tion theory of gases which is briefly described. 

Finally, I shall venture to remark that it is likely that fur- 
ther consideration, and the accumulation of suitable observa- 


tions, will probably tend to modify Dr. Hann’s views regard- 
ing the canal theory of the general circulation, and especially 
as regards Ferrel’s idea of the westward flow at the north pole, 
and the triple stratification of currents on the polar side of 
the trade wind zones; the cause of the double diurnal barom- 
etric wave is still open to discussion; also there are very se- 
rious objections against accepting Ferrel’s theory of the orb- 
ital motion of hailstones in the neighborhood of a tornado 
tube in the upper strata of a thunderstorm cloud. On pages 
272, 273, 275 it is stated that in the Weather Bureau observa- 
tions of 1896-97 certain cloud heights were measured by ne- 
phoscopes. The fact is that all the cloud heights were deter- 
mined by the theodolite, and then certain mean heights were 
adopted to carry forward the discussion of the nephoscope 
observations. 

Dr. Hann deserves the thanks and will receive the congratu- 
lations of all meteorologists for his able, useful, and satisfac- 
tory work. It is a book that should be translated into English 
and placed in the libraries of all colleges, in library reference 
rooms, and in the hands of those students who intend to take 
up the subject seriously. It will give a strong impetus to 
sound learning in this branch of science, and it is a worthy 
companion to Dr. Hann’s well known “ Klimatologie.” 


RECENT PAPERS BEARING ON METEOROLOGY. 


W. F. R, Puriurps, in charge of Library, ete. 


The subjoined titles have been selected from the contents 
of the periodicals and serials recently received in the library 
of the Weather Bureau. The titles selected are of papers or 
other communications bearing on meteorology or cognate 
branches of science. This is not a complete index of the 
meteorological contents of all the journals from which it has 
been compiled; it shows only the articles that appear to the 
compiler likely to be of particular interest in connection with 
the work of the Weather Bureau: 

Meteorologische Zeitschrift. Wien. Band 1). 

Paulsen, A. Vorliufige Mittheilungen tiber einige Arbeiten der 
Dinischen Expedition in Utsjoki. Pp. 276-279. 

Ekholm, Nils. Ueber die Héhe der homogenen Atmosphire und 
die Masse der Atmosphiire. Pp. 249-260. 

——Tiiglicher Gang des Luftdruckes und der Temperatur zu San 
José de Costa Rica. Pp. 273-274. 

Krebs, W. Neue Sonnenringbeobachtung. P. 275. 

—— Klima von Potsdam. Pp. 275-276. 

Exner, Felix M  UeberdenGleichgewichtszustand eines schweren 
Gases. Pp. 278-279. 

—— Das Weather Bureau. P. 279. 

— —Physiologische Wirkung des verdiinnten Luftdrucks. 
280. 

—— Verdunstung zu Camden Square, London. P. 281. 

— Grosser Regenfall in England am 12 Juli 1900. Pp. 280-281. 

—— Zur Meteorologischen Optik. P. 282. 

Benndorf, H. Ueber ein Mechanisch registrirendes Elektrometer 
fiir luftelektrische Messungen. Pp. 282-283. 

Birkeland, Kr. Norwegische Erdmagnetische Expedition 19)2- 
1903. Pp. 283-284. 

—— Das Darmer’sche Quecksilberbarometer. 

—— Klima von Pemba, Ostafrika. P. 285. 

—— Galvanometrische Beobachtung ferner Gewitter. Pp. 285-286. 

—— Meteorologische Beobachtungen im (sog.) arktischen Nord- 
amerika, P. 286. 

Gewitter und Mondphasen. P. 289. 

Schwarz, L. St. Elmsfeuer auf der Schneekoppe. Pp. 289-290. 
Weitlaner, Franz. Einzelne Sonnenuntergangs-und Dimmerungs- 
formen in subtropischen und tropischen Gebieten. Pp. 290-292. 
Deutsche Meteorologische Gesellschaft. Jahresbericht und 

Rechnungsablage fiir 1901. Pp. 270-271. 
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<> 
GROUND TEMPERATURE OBSERVATIONS AT ST. 
IGNATIUS COLLEGE, CLEVELAND, OHIO. 


By Dr. Lyman J. Brigos, Bureau of Soils, 


In the report of the Meteorological Observatory of St. Igna- 
tius College, Cleveland, Ohio, 1900-1901, Rey. F. L. Odenbach, 
S. J., publishes a series of observations on ground tempera- 
tures made at a depth of 4 feet. The observations cover a 
period from 1897 to 1901. The monthly and yearly mean for 
each year during this period is given, and the daily tempera- 
tures during the months of February, May, and August, 1900, 
are also published. The following excerpt from the report of 
the observatory gives the method of making the determina- 
tions: 

The data subjoined were gathered from a thermometer placed 4 feet 
below the surface of the ground. Great care was taken to insulate it 
from solar radiation and atmospheric temperature. For this purpose a 
2-inch steel pipe was sunk into the ground, the lower end reaching 4 feet 
below the surface. The top end projects through the bottom of, and 4 
inches into, an earthenware jar. This projecting part within the jar is 
capped with a movable cover made of 2.5-inch steel pipe. The jar, in 
turn, is covered with a lid of earthenware and the whole, which stands 
even with the ground surface, is covered with a wooden drum. The 
thermometer, which rests at the bottom of the 4-foot shaft, may be pulled 
up by a chain after the three covers have been removed. It is encased 
in a wooden tube, exposing only the grading of the mercury column; 
while its bulb has been insulated by a mixture of asbestos and carbonate 
of magnesium, held around it by a perforated brass cup. With all these 
precautional appliances, we are certain of getting a real ground tempera- 
ture. The circulation within the tube might seem to create some diffi- 
culty, but it was supposed that the warmer air toward the surface would 
not descend, but that it would lose its temperature where it was, by the 
conductivity of the steel pipe which extended downward into colder re- 
gions. The insulation of the bulb is so perfect that it may be exposed to 
the direct rays of the sun for almost half a minute before it shows signs 
of rising; it may therefore be read with leisure and without fear of its 
having been influenced by the temperature existing above ground. Be- 
eause it is not subject to diurnal variations, it has been read at 8 a. 
m., seventy-fifth meridian time, daily; this being the time at which all 
other observations are taken. 


We regret that we can not agree with Odenbach in his con- 
clusion that his observations represent the true ground tem- 
perature at a depth of 4 feet. It will be noted that a 2-inch 
steel pipe extends from near the surface of the ground to a 
depth-of 4 feet, and that the thermometer with which the ob- 
servations were made was placed inside of this pipe. The bulb 
of the thermometer was not embeded in the soil, but was sim- 
ply suspended at the base of the shaft, or with its asbestos 
insolation resting upon the bottom of the shaft. The tempera- 
ture recorded therefore was not the temperature of the soil, 
but rather that of the air in the bottom of the shaft. No pro- 
vision whatever was apparently made to prevent air-convection 
currents in the steel tube, so that the thermometer really 
records the temperature of the convection currents at the bot- 
tom of the shaft. During the summer months when the tem- 
perature at a depth of 4 feet is lower than the temperature 
nearer the surface, the error introduced from this source would 
probably not be great, but during the winter months when the 
surface stratum of soil is cooler, the cooler air in the upper 
portion of the tube would continually settle towards the bot- 
tom of the shaft, and the thermometer would record tempera- 
tures lower than the actual temperature of the soil at a depth 
of 4 feet. 

Another feature leading to erroneous results is the steel 
tube extending from the bottom to the top of the shaft. Steel 
being so much better a conductor than the soil, would, during 
the warmer months, readily conduct the heat down from the 
surface stratum and so raise the temperature of the lower por- 
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tion of the shaft. In winter also, the temperature of the lower 
part of the shaft would by this means be reduced below the 
true temperature of the soil at that depth. 

In the opinion of the reviewer a far more satisfactory and 
reliable method of investigating ground temperatures at a 
considerable depth below the surface is to be found in some 
form of electrical thermometer. An insulated coil can be 
buried at the desired depth and allowed to remain undis- 
turbed throughout the whole period of investigation of tem- 
perature; the presence of all heat-conducting material other 
than the soil is limited to the two small wires forming the 
terminals of the resistance coil. This method is employed in 
the temperature observations now being carried on at the 
Radcliffe Observatory,’ Oxford, where platinum resistance 
thermometers of the well known Callendar and Griffiths pat- 
tern are used. Attention should also be called to the method 
of reducing the observations at Oxford, first employed by 
Thomson,’ which gives not only the temperature but impor- 
tant data regarding the thermal conductivity of the soil as 
well. The observations are first grouped into monthly means, 
and harmonic expressions are then deduced which will repre- 
sent the readings of each thermometer throughout the year. 
From each wave as observed at any pair of thermometers two 
determinations of the thermal conductivity of the gravel may 
be obtained, one from the diminution of the amplitude of the 
wave and the other from the retardation of phase. 


UNSEASONABLE WEATHER IN THE UNITED STATES. 
By Prof. E. B. Garriort, Weather Bureau, dated July 31, 1902. 


The cause of unseasonable weather is not demonstrable. 
Neither is it possible in all cases to determine which of the 
general atmospheric conditions that are associated with un- 
seasonable weather partake of the nature of cause and which 
of effect. 

It has been observed that summer periods of low tempera- 
ture are associated with barometric pressure below the normal 
and abundant rainfall, and that summer periods of excessive 
heat are associated with barometric pressure about or above 
the normal and a marked deficiency in rainfall. It has also 
been observed that winter periods of excessive cold are asso- 
ciated with barometric pressure above the normal and little or 
no precipitation, and that periods of high temperature in win- 
ter are associated with barometric pressure below the normal 
and rain or snow. It has been observed further that the gen- 
eral atmospheric conditions referred to are associated with 
areas of high and low barometric pressure that traverse the 
United States. In summer the atmosphere over regions sub- 
jected to unusual cold and abnormally heavy rainfall is domi- 
nated by areas of low barometric pressure, or general storms, 
that follow unusual tracks for the season, and the atmosphere 
over regions subjected to unusual heat is undisturbed by the 
passage of general storms, and is dominated by an extensive 
and almost stationary area of high barometric pressure. In 
winter periods of excessive cold are experienced in connection 
with areas of high barometric pressure of great magnitude 
that advance from the British Northwest Territory, and also 
in connection with general storms that follow abnormal south- 
erly paths, and periods of unusually warm weather occur in 
connection with a succession of general storms that pursue 
abnormal northerly paths. 

A study of the daily meteorological charts of the Northern 
Hemisphere shows that the general atmospheric conditions 
over the United States that are associated with unseasonable 
weather in any part of the country are, in turn, associated 
with atmospheric conditions that obtain over at least a great 
part of the Northern Hemisphere. The international charts 


~ 1 Proceedings Royal Society, 67, p. 218, 1900. 
? Transactions Royal Society, Edinburg, 22, p. 409, 1861. 
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show that when a period of abnormal weather prevails over a 
considerable area of the United States, there is a disarrange- 
ment of the normal distribution of atmospheric pressure over 
a great part of the Northern Hemisphere. They show that 
in the presence of unseasonable weather in any part of the 
Northern Hemisphere the so-called permanent continental and 
oceanic areas of high and low barometric pressure present 
abnormal aspects, and there is an interruption in the normal 
succession and progression of the areas of high and low baro- 
metric pressure of the middle latitudes. 

Admitting the possibility of a primary cause of unseasonable 
weather that first affects the earth’s atmosphere as a whole, by 
disarranging the normal distribution of atmospheric pressure 
and finally interrupts the usual succession over the continents 
and oceans of areas of high barometer and general storms, 
there is presented a fascinating field for speculation and study. 
Speculation regarding the nature of the cause would naturally 
be directed toward supposed evidence of solar disturbances as 
indicated by sun spots, to manifestations of the electro-mag- 
netic influence of the sun’s radiant energy, or perhaps to 
planetary or other equally obscure and possibly imaginary in- 
fluences. Study should begin with facts presented at the sur- 
face of the earth. In the outline of these facts the association 
of periods of unseasonable weather with local, continental, and 
hemispherical barometric pressure has been shown. 

A study of international meteorological reports conducted 
with a due regard for the facts referred to would be calculated 
to lead to a determination of the relation between changes and 
movements in the smaller and the greater barometric areas, 
and to an association of changes in the greater barometric 
areas with some cause that is external to the earth’s atmos- 
phere. It is possible also that study carried along these lines 
would lead to the discovery that periods of unseasonable 
weather in any part of the Northern Hemisphere are preceded 
days and perhaps weeks by certain changes in the hemispher- 
ical system of barometric pressure, and that all changes and 
conditions that are observed in our atmosphere, and that all 
kinds and types of weather that we experience are subject to 
definable laws of causation. 


CLIMATOLOGY OF COSTA RICA. 
Communicated by H. Prrrier, Director, Physical Geographic Institute. 
[For tables see page 340.) 

Notes on the weather.—On the Pacific slope the rainfall was 
abundant and of daily occurrence until the 22d, after which 
there was a marked interruption, corresponding to the so- 
called veranills de San Juan. On the whole, the total amount 
at most stations was below the normal. At San Jose the 
pressure was generally below the normal, the lowest observed 
(660.6 mm. at 4 p. m. on the Ist and 2d) being the abso- 
lute minimum since 1888. The temperature was slightly above 
normal. On the Atlantic slope the rainfall was about normal, 
but there was a general complaint about the heat. Electric 
storms, with abundant showers, have been reported from several 
stations. 

Notes on earthquakes.—June 12, 11" 04" p. m., slight shock, 
NNW-SSE, duration 12 seconds, intensity II. June 14, 5°40" 

m., slight shock, E-W, duration 3 seconds, intensity II. 

une 20, ae 45" p. m., slight shock, E~W, duration 7 seconds, 
intensit une 26, 0" 29" a. m., sensible tremors, E-W, 
generally ‘ait duration 12 seconds, intensity IIL. 
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A WATERSPOUT AT CLOSE RANGE.' 
By Dr. 0. L. Fassia, Section Director. 


Although the mechanism and mode of occurrence of water- 


2 ‘Prepared for the April number of Maryland and Delaware Climate and 
Crop Report. 


spouts are now fairly well understood, descriptions of these 
erratic phenomena are always interesting and instructive when 
coming from an eye witness. It is still a rare occurrence to 
meet with an intelligent observer who has seen a waterspout 
at close range. Capt. Fergus Ferguson, of the British steam- 
ship Hestia, in a recent interview gave a most interesting ac- 
count of facts that came under his observation while on his 
way from Baltimore to the Cuban port of Daiquiri. On April 
4, toward sunset, while passing off Hatteras, the captain ob- 
served several waterspouts in process of formation at a dis- 
tance of 300 to 400 yards to windward. The largest of these, 
and the only one completely formed, seemed to be headed di- 
rectly toward the ship. The captain at first attempted to 
change his course enough to avoid a collision, but soon dis- 
covered that this could not be done. Giving orders for all 
on deck to go below, he remained until the spout was close 
upon his ship and then hastily sought a place of safety. A 
deafening roar was quickly followed by strong wind gusts and 
a sudden shock as the spout struck amidships and passed over 
the deck in the direction of the storm. Captain Ferguson re- 
appeared upon deck in time to see two tarpaulins which had 
covered the hatches, and a plank 8 feet long by 10 inches 
wide, high up in the air, while his log line with log attached 
extended straight up into the air to a distance of 40 feet. 
Beyond the loss of the lighter movable objects on deck and a 
temporary feeling of apprehension, no harm was done. 

When first seen, the waterspout was incomplete. A portion 
of cloud dipped down from the general cloud level of about 
2,000 feet, while at the same time a column of water was ap- 
parently rising from the ocean surface just below. At an ele- 
vation of between 200 and 300 feet the ascending water column 
and the descending cloud column met. The diameter of the 
spout was between 40 and 50 feet, or approximately the width 
of the Hestia. Within the column there was a dark core, 
almost black, with a diameter of about 2 feet. The captain 
did not clearly recall evidences of a whirling motion, but a 
strong upward suction is clearly indicated by the facts noted 
above. No reference was made to any considerable quantity 
of water being shipped as the waterspout passed over the 
vessel, a fact which would indicate that the lower portion of 
the column was composed mostly of spray formed by the 
friction of the winds with the surface of the water and carried 
up by the ascending currents of air. 

The weather map for April 4 shows the Hes/ia to have been 
near the center of a barometric depression which had been 
moving eastward until the evening of the 4th, when the eourse 
was abruptly changed to nearly due north. The local weather 
conditions are described by third officer W. E. Jenkins in the 
following report published in the Hydrographic Bulletin for 
April 23, 1902: 

On the voyage from Baltimore toward Daiquiri, on April 4, 1902, one 
hour’s run south of latitude 35° north, longitude 75° west, observed 
several waterspouts close at hand, one of which passed over the after 
end of the ship at 5 p.m. A fresh southwesterly, but unsteady breeze 
had been blowing; heavy masses of dark thunder clouds hung in the 
southwest, and the barometer was falling rapidly. The waterspout tore 
the tarpaulins off the hatches, took everything movable off the deck, and 
lifted the patent log right up in the air. At 5 p. m., barometer still fall- 
ing, wind increasing to a fierce gale, with terrific squalls and much vivid 
lightning and deafening peals of thunder. At 11 p. m., latitude 34° 28° 
north, longitude 74° 56’ west, the barometer reached its lowest reading, 
and the wind suddenly shifted in a fierce squall from southwest, 10, 
through west to northwest, 8, slightly moderating. 


HAWAIIAN CLIMATOLOGICAL DATA. 
By Curtis J. Lyons, Territorial Meteorologist. 
GENERAL SUMMARY FOR JUNE, 1902. 


Honolulu.—The water in the artesian well fell during the 
month from 33.85 to 33.50 feet above mean sea level. June 
30, 1901, it stood at 32.85. The average daily mean sea level 
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for the month was 9.76 feet, 10.00 representing the assumed 
annual mean. Trade wind days, 14 (2 of north-northeast); 
normal number for this month, 26. Average force of wind 
(during daylight), Beaufort scale, 1.5. Cloudiness, in tenths 
of sky, 3.3; normal, in tenths of sky, 4.0. 


Rainfall data for June, 1902. 


— = 
Stations. | 3 | 3 Stations. = 3 
| | < 
| | | 
HAWAIL OAHU—Continued. | Feet. Inches. 
HILO, and ne, | Feet. Inches.| Makiki Reservoir ........... | 120 1, 26 
| 50 3.09 U.S. Naval Station, sw...... 1.12 
100 3.57 Kapiolani Park, sw.......... 1. 08 
1, 250 5.25. Manoa (Woodlawn Dairy),c.. 285 2. 33 
100 5.09 Manoa (Rhodes) ............ | 300 3. 93 
200, School street (Bishop), sw... 50 | 1,41 
CO 300 7.48 Insane Asylum, sw.......... | 30) 1. 76 
1,050 12.38 Kalihi-Uka, 260 3.04 
Laupahoehoe 500 9.75  Nuuanu (W. W. Hall), sw...) 50 1, 75 
400 4.17 Nuuanu (Luakaha), c....... B50 4.47 
HAMAKUA, ne. | Maunawili, ne. | 8. 76 
250 5.99 Ahuimanu, ne. | 30 5.54 
Paauhau (Mill)........ 300, 6.22 Kahuku, n..... | 25) 2.44 
Honokaa ( Muir) 425 6.63 Waialua..... | 20 0.71 
Kukuihaele ....... 700 6.86) Ewa Plantation, s.. 
200| 447 Moanalua, sw............... | 15 1,24 
Kohala (Mission) ............ | 521 7,36 | Magnetic Observatory....... | 5O 3.21 
Kohala (Sugar Co.)...........| 235 | 5,47 <AUA 
ree 1,847 6.73 Lihue (Grove Farm),e...... 200 1,52 
600 7.85 Lihue (Molokoa),e.......... | 2.15 
2,720 1.57 Lihue (Kukaua),e........... 1,000 4.50 
KONA, W 15 | 2.90 
KAU, 200 0. 49 
Kahuku Ranch............... 1,680 1.27 Wahiawa Mountain, s....... 2,100 8. 50 
-| 15] 1.91 || Lawai Mauka ............... 450 1, 56 
650 2.46 McBryde (Residence)....... 850 1, 85 
1.30 || East Lawai.................. 800 1. 85 
PUNA, e. 
Voleano House ............... 4,000) 1.75 Delayed May reports. 
Olaa, Mountain View ........ 1,700 5.04 Magnetic Station............ De seins 0. 26 
AUL Honokaa ( Meinecke).............. 18, 44 
Waiopae Ranch, s............ 700 0.86 || Honokaa (Muir) ............|...... 13. 45 
Kaupo ( Mokulau), s.......... 285 1.87 | Kula(Erehwon) ............ ‘aR | 0.54 
300 | 1.86 || West Lawai ................. | 258 
1,600 | 10.01 Wahiawa Mountain, s. 18. 25 
Kula (Erehwon) ............./4,500 0. 34 
Haleakala Ranch............. 2. 000 ch 6. 82 
200 1.31 Nahiku | 22.85 
Punahou (W. B.), sw.........) 47 3. 87 
| 


Norr.—The letters n, s, e, w, and ¢ show the exposure of the station relative to the winds, 


Approximate percentages of district rainfall as compared 
with normal: South Hilo, 60 per cent; North Hilo, 150; Hama- 
kua, 200; Kohala, 200; Waimea, 115; Kona, 130; Kau, 300; 
Puna, Olaa region, 50; Puna, Kapoho region, 120; Maui, cen- 
tral, 300; Maui, east coast, 150; Oahu, south, 80; Oahu, north, 
150; Kauai, south, 100; Kauai, north, 150. 

Mean temperatures: Pepeekeo, Hilo district, 100 feet eleva- 
tion, mean maximum, 80.6°; mean minimum, 70.6°; Waimea, 
Hawaii, 2,730 elevation, 79.0° and 64.3°; Kohala, 521 eleva- 
tion, 81.7° and 69.1°; Nahiku, Maui, 1,600 elevation, 79.1° and 
65.5°; Waiakoa, Maui, 2,700 elevation, 80.4° and 61.5°; Ewa 
Mill, 50 elevation, 84.0° and 69.5°; Magnetic Observatory, 50 
elevation, 89.5° and 68.3°; Waikiki Beach, 83.2° and 71.4°. 

Mean humidities: Magnetic Observatory, dew-point, 67.6°; 
relative humidity, 72.0; Ewa Mill, 67.9° and 75; Kohala, 
Dr. Bond, 68.6° and 82.0. 

Heavy surf from the 3d to the 5th, Honolulu; 12th and 
29th, Hilo coast, Hawaii. Earthquakes: Hamakua on the 3d 


at 10 p. m.; Hilo on the 13th at 6:20 a. m. and on the 14th at 
3a.m.; Hamakua and Waimea on the 16th at 4:25 p.m.; Kau 


has not reported. 
The “after glow” and morning glow was very marked 
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throughout the month, being most brilliant about twenty-two 
minutes after sunset and before sunrise, which would give an 
elevation of the dust stratum of from 12 to 15 miles, assuming 
that the most marked coloring would take place at the appar- 
ent sunset of that time and elevation. The coloring shaded 
off from rich yellow to grey green, the daytime corona being 
whitish grey. There was a recurrence of activity in the cen- 
tral pit crater, Halemaumau, in Kilauea, the breaking upward 
from below being greatest from the 3d to the 6th. What 
molten lava there was in the pit was still, however, several 
hundred feet below the main crater floor and obscured from 
view by smoke. Many cracks in the main floor, however, re- 
vealed heat to the point of redness just below. 

There is still a small patch of snow visible on Mauna Kea. 

The marked features of the month were, first, the continued 
low barometer; second, the unusual lack of trade winds; third, 
the high humidity, altogether making the weather oppressive, 
although, owing to radiation at night, the average tempera- 
ture was not excessive. 


OBSERVATIONS AT HONOLULU. 


The station is at 21° 18’ N., 157° 50° W. 

Hawaiian standard time is 10° 30@ slow of Greenwich time. Honolulu local mean time 
is 10% 31" slow of Greenwich. 

Pressure is corrected for temperature and reduced to sea level, and the gravity correction, 
—0.06, has been applied. 

The average direction and force of the wind and the average cloudiness for the whole day 
are given unless they have varied more than usual, in which case the extremes are given. 
The scale of wind force is 0 to 12, or Beaufort scale. Two directions of wind, or values of 
= force, or amounts of cloudiness, connected by a dash, indicate change from one to the 
other. 

The rainfall for twenty-four hours is measured at 9 a, m. local, or 7.31 p. m., Greenwich 
time, on the respective dates. 


The rain gage, 8 inches in diameter, is 1 foot above ground. Thermometer, 9 feet above 
ground. Ground is 43 feet, and the barometer 50 feet above sea level. 
Meteorological Observations at Honolulu, June, 1902. 
During twenty-four hours preceding 1 p.m. Greenwich | > 
= time, or 1:30 a, m, Honolulu time. = 
= | Tempera- 
ture. ]Tempera-| Wind. Sea-level | 2g 
ture. pressures, | 2 
Date. | 3 
tig 
29.99 70 65.5981 | 71 | 61.3 ne. 3 2 30.05 29.98 0.00 
acne 29.93 66 63 82 69 | 63.3 70 | e.-sw 1-0 3 | 29.99 29.91) 0.00 
29.86 70 68 83 | 62.0 71 sw. 1-0 3-6 | 29.97 29.89) 0.00 
, et | 29.84 | 72 70.7983 68 | 70.0 88 | sw. 1-0 3-9 | 29.89 29.83) 0.07 
eee 29.91 70 69.3983 | 71 70.5 83 | sw, 240 3 | 29.94 29.84 0.02 
Cisene | 29.97 | 72 70 82 | 69 | 70.0 83 | sw. 1-0 2-9 | 30.01 29.91) 0.00 
7... .| 29.9 | 69 67.7] 80 | 69 | 70.3 86 | s.-sw. 1-0 84 | 30.00 | 29.95) 0.08 
| 29.96 68 66.5782 | 68 | 67.0) 77 | se.-ne. 0-1 5-1 | 30.00 29.93 0.04 
| 29.94 69 67.7] 85 | 67 | 67.7 76 | e.-ne. 1 40 30.00 29.90 0.00 
29.97 69 67.74 83 | 67 | 70.0) 83 | s.-ne. 1-0 =5 30.02 29.95 0.00 
11.....| 29.98 | 6 66.5983 68 | 68.5, 80 | se. 10 3 | 30. 02 29. 96) 0. 00 
12...../ 29.94 | 69 | 67.7 85 | 67 66.3, 73 | ne. 1 | 30.02 | 29.93) 0.00 
13 .....| 29.88 | 73 71 85 67 | 67. 0} 72 ne. 1-3 2 | 29.96 | 29.86 0.01 
| 29.87 | 71 69 | 63 | 69.3) 80 | s.-sw 2-0 | 29.92 | 29.86 0.00 
| 29.90 | 71 69.7] 83 | 69 | 69.3) 82 | sw. 1-4} 29.94 | 29.86 0.04 
_ Letre | 29.92 | 71 69.7] 84 | 68 | 69.5 81 sw. 1-0 | 2-0 | 29.97 | 29.90) 0.01 
Peer | 29. 89 73 72 84 | 70 | 70.3) 85 | sw. 1 4 | 29.98 | 29.89) 0.55 
(29.88 71) 70.3984 | 7t | 71.0 84 | sw. 10, 29.91 29.84 0.09 
PF | 29. 93 | 73 68 82 | 68 | 70.0) 88 | se.-e 1-0 |3-10 | 29.96 | 29.89 0.19 
29.93 | 73 66.5780 | 72 | 65.0) 72 | ne. 3-4 | 3-8 | 29.98 | 29.93 0.00 
Saar | 29.90 | 67 65 80 | 72 | 63.5) 66 | nne. 34 1 | 29.95 | 29.89) 0.00 
29.89 66 64.79 82 | 65 | 63.7 72 | nne. 3-0 2 | 29.93 | 29.86) 0.00 
— 29.91 | 73 70 85 | 65 | 65.5) 74 | ne.-nw 1 1 | 29.96 | 29.88 0.00 
24.. ‘| 29.96 | 75 69.5783 | 68 | 68.3) 79 | ne. 0-3 | 6-2 | 29.99 | 29.93) 0.05 
saves 29.99 | 75 70.5782 | 71 | 68.5) 76 | ne. 3-1 | 6-2 | 40.02 | 29.96 0.03 
WP keee< 29.98 | 70 68 85 | 73 | 67.7) 71 ne. 3 3 | 30.04 | 29.94 0.00 
29.96 | 71 69.3186 70 | 68.0 74 ne. | 8 1 30.00 | 29.92) 0.00 
28..... 30,01 77 70 785 70 | 69.5 78 | se-ne. 1-3 | 4-2 | 30.04 | 29.96 0.00 
29.....| 30.08 | 77 69 86 «676 =| «67.0 66 | ne. 2-4 2 30.07 | 30.00 0.00 
ee 30.02 | 76 69.5783 76 | 65.5 65 | ne, 5 3 30.07 | 30.00 0,01 
Means. 29.936, 71.2 | 68.4 | 83.2 69.4) 67.9 77.7).......... 1,5 | 3.3  29,987/29.912 1.19 
Depart- 


Mean + ws for June, 1902, (6 Lay ty Ay 3=75.8; normal is 76.0. Mean pressure 
for June, 1902, (9+ 3) + 2— 29.950; normal is 30.011. 

* This pressure is as recorded at 1 p. m., Greenwich time. + These temperatures are ob- 
served at 6 a. m., local, or 4.31 p. m., Greenwich time. f{ values are the means of 


(64+9+4+2+49)+4 Beaufort scale. 
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STUDIES ON THE STATICS AND KINEMATICS OF THE 
ATMOSPHERE IN THE UNITED STATES. 


By Prof. Frank H. Biortow. 


Vi. CERTAIN MATHEMATICAL FORMULZ USEFUL IN 
METEOROLOGICAL DISCUSSIONS. 


THE NEED OF A STANDARD SYSTEM OF FORMUL. 


There is a large number of mathematical papers that have 
been written by meteorologists in the exposition of various 
theories, which must be thoroughly considered by students who 
seek to go beyond a descriptive statement of the problems 
into a close examination of the principles upon which the 
solutions rest. The question arose at an early stage in my 
study of comparative meteorology as to the form in which 
such mathematical discussions should be presented to the 
public. To traverse the entire range of treatises and explain 
them in detail was clearly impracticable; to adopt an abstract 
mathematical synopsis, such as is found in Carr’s or Laska’s 
synopsis of pure mathematics, was to put too great a strain 
upon readers who are not specialists in mathematical meteor- 
ology. Finally it seemed to me to be a fair compromise to 
take the following course: (1) reduce the important papers to 
one common standard notation, and (2) make an analysis of 
the result in a sufficiently expanded form to enable a good 
reader to follow the series of equations without difficulty. 
The only step required to transform the contents of the mathe- 
matical compendium as given in chapters 10 and 11 of the 
International Cloud Report into a complete treatise on ana- 
lytic meteorology is to supply such transition precepts as are 
usually placed between the formule to aid the thought. It 
is, however, a distinct advantage for a working use of the for- 
mule, to one who has once become familiar with such prob- 
lems, to dispense with these explanatory sentences, which 
only take up space. A ready reference to the standard equa- 
tions under each subject is quickly appreciated by any one 
who uses these formule in a practical way, just as one would 
use a mathematical table in computing. It is my purpose to 
complete such a collection of formule, in addition to the 
tables contained in my report on Eclipse Meteorology and 
Allied Problems, Weather Bureau Bulletin I, 1902, by appro- 
priate tables covering the subjects, spherical harmonies, ther- 
modynamics, and the kinetic theory of gases, because these 
are indispensable in meteorological studies. I have taken the 
opportunity in this connection to present several original sets 
of formule, which have an advantage in their applications to 
meteorological problems, and it is my purpose to call atten- 
tion to some of them in this paper. 


THE GENERAL EQUATIONS OF MOTION, 


The methods of deriving the general equations of motion 
on the rotating earth, as presented in Ferrel’s paper, ‘The mo- 
tions of fluids and solids on the earth's surface,” or in the 
standard treatises of hydrodynamics, are so complicated as to 
discourage all who are not expert mathematicians from an ex- 
amination of the solution. The fact that Ferrel did not 


evaluate the total differential of inertia Ss sad introduced 


an error jnto the equations contained in his “Mechanics and 
general motions of the atmosphere,’’ United States Coast 
Survey Report, 1875, Appendix 20; this was eliminated in his 
“ Recent advances in meteorology,” Annual Report of the Chief 
Signal Officer, 1885, Appendix 71. There are no doubt many 


ways of solving this problem, but the following is original, 
as expanded from Table 75, International Cloud Report, and 
it leaves little to be desired in respect of simplicity and 
completeness. 


MONTHLY WEATHER REVIEW. 


June, 1902 


(1) THE POLAR EQUATIONS OF MOTION ON THE ROTATING EARTH. 


Using the notation already adopted in Paper II of this 
series,| we write the primary equations of acceleration of 
motion referred to axes which have their origin at the center 
of a nonrotating earth, as follows: 

The accelerations due to motion and to external forces are: 


155. 10P du 
10P de 
p oy _ oy = dt ww, + uo, 
10P ov dw 


where the angular velocities of motion for a point are 
166. 


u 

Compare diagram in my Report, page 498, or Basset, pages 
13 and 14, noting the transformations of notation. 

In case the earth rotates with the constant angular velocity », 

carrying the fixed axes with it, the linear velocities (u, v, w) 

and the angular velocities (,, »,, ,) are changed as follows, 


denoting these terms on the rotating earth with primes: 


177. usu 178. v+nrsin?é 
u 
e+tnrsin 
r 


This is due to the fact that the rotation of the earth adds 
the velocity n r sin ¢=n @ to the eastward linear velocity, 
because @ is the perpendicular distance from the axis of 
rotation. 


The differentials evaluate into, 

179. du’ du 
dt ~ dt 
dv’ dv d(nrsiné) dv 
+ dt = +uncos?+ wn sin 
dw dw 
dt dt 

dr 


since andw= — by formule 153, page 497, of the In- 


dt 
ternational Cloud Report. 

Substituting these values in the equations of motion for the 
rotating earth, which are the same as those of 155 with the 
letters all primed, and taking the equivalents of dr, dy, dz in 
polar cordinates from 153, we have: 


180. 10P du . u 
1 OP wl? +nrsin (vu+nr sin?) 
~p rsind dt r “tan 
+uncosé?+wnsin 
10P d 
or = — (0+ nrsing) mre 
The external forces derived from the potential V are: 


Performing the algebraic work, these equations reduce to 
1 $ee Monthly Weather Review for February, 1902, Vol. XXX, p. 81. 


June, 1902. 


181. 10P dus cot 0+ uw 
~ roo r 
— 2n cos 0. v—rn’ sin cos?, 
1 oP dv uv cot 04 vw 
~prsin dt 
+2ncos?.u+2n sin w, 
10P de w+ 


The successive terms are the inertia, the centrifugal forces, 
the deflecting force, and the forces which change the figure of 
the earth from a sphere into an elipsoid of revolution. 


(2) THE CYLINDRICAL EQUATIONS OF MOTION ON THE ROTATING 
EARTH. 


If the axis of rotation of the earth is taken as the axis of 
rotation in cylindrical coordinates, the tangential velocity 
=r+nam; but if the axis of rotation is any radius of the 
earth extended above the surface, the tangential velocity be- 
comes = +n@cos?. Hence we have, in cylindrical coor- 
dinates, 
182. 


u’ =u = 0 


=v+n mcosé w’, = 0 


w= w n cos + 
The differentials evaluate into, 

183. du’ du 

dt dt 

dv’ _dv , d(nmweos?) dv 

= 0 

dl 

dw’ dw 

dt dt 


since u= = , by formule 152, and cos ¢ is a constant. Sub- 


stituting these values in the equations of motion for the rota- 
ting earth, which are the same as those of 155, with the letters 
all primed, and taking the equivalents of dr, dy, dz, in cylin- 
drical coordinates from 152, we have: 


184. 10P du v 
1 oP dv. v 
wig => +unecos u cos +5) 
1oP _ dw 
p OF 
The external forces derived from the potential V are: 
Or Oy Oz 
Performing the algebraic work, these equations reduce to 
p Ow dt 
(2n cos + »,) v 
1 oP dv ue 
= at 2" cosd.u+ 
+ (2n cos + »,) u 
dw 
or at 
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where the term + @ n’ cos’ @is neglected in the first equa- 


tion, and », “ the relative angular velocity. 


The successive terms are the inertia, the deflecting force, 
and the centrifugal forces. 


SEVERAL TERMS IN THE GENERAL 
MOTION. 


It is customary to add to the terms developed in a friction- 
less medium, a term expressing the retardation of acceleration 
due to friction, either in Ferrel’s form + & (u, v, w), which is 
proportional to the velocity and expresses a sliding friction, 


REMARKS ON THE EQUATIONS OF 


or in Oberbeck’s form - J (u, v,w), which expresses a retarda- 


tion proportional to the turbulent internal resistances of a 
mixing fluid. This function is hard to evaluate on account 
of the uncertainty which attaches to the invisible internal mo- 
tions, and to the effect of discontinuous surfaces separating dif- 
ferent velocities and temperatures. Near the ground turbulent 
motions and large coefficients of friction up to about 300-500 
meters are required; above this level and especially in the higher 
strata the coefficient of friction is very small. 
d (u, v, w) 
The inertia terms © di 
they are small in slow changes of velocities. There are, how- 
ever, cases in which inertia may amount to a considerable 
quantity, as where a tornado, in passing along its path, sucks 
in new masses of air, and transforms them suddenly from rest 
into excessively rapid motion. Also, when the cyclonic vortex 
raises masses of air from strata having slow motion into strata 
of rapid velocities; but especially where countercurrents meet, 
and the stream lines are bent and reflexed in their direction. 
These two terms, friction and inertia, act in the path of mo- 
tion and they directly affect the quantity of -kinetic energy 
possessed by the elementary masses. All forces which act at 
right angles to the path, such as the centrifugal and the de- 
flecting forces, do not change the momentum, but they do alter 
the direction of the path. Hence, in integrating for the kinetic 
energy in an orbit, or in a circuit, the centrifugal and the de- 
flecting forces drop out of the equations, but they must be 
retained when discussing the angle that the stream line makes 
with the isobars, which angle expresses the influence of the 
velocity potential function on the motion. The following inte- 
gration of the general equations will establish these proposi- 
tions. 


INTEGRATION OF THE GENERAL EQUATIONS OF MOTION 
COORDINATES. 


disappear in steady motion, and 


IN POLAR 
Make the following substitutions in 181: 
197. v 
sin 0 
r 
v? eot 
r 


uv cot 
= ucosé.y 


= 


and neglect the terms in n’, which are very small, with the 
result that, 


200. 10P du uw 
0 (2n+v)u+ r 
cos (2n +») + sin (2n + +) w 
pa 
10P dw. ut 


Now multiply these equations respectively by dx, dy, dz, and 
remember that vd.c = udy, wir = udz, wy = vdz; take the sum 
of the partial differentials, the result being, 
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oP 


ey udu + vdv + wow + gos. 


The integral of this is, 


(u? + + + go + const. = 4° + gz + const. 


This is the fundamental equation of steady motion found in 
all treatises on hydrodynamics; its discussion is carried on in 
Table 81, International Cloud Report. The centrifugal and 
the deflecting forces have disappeared, and the integral is 
equivalent to the kinetic energy, § 4’, plus the external force due 
to the acceleration of gravitation. An arbitrary term may be 
added to express the frictional retardation. 

If the integration is between two points of a fluid that has the 
oP 
simply. 
Such lines of homogeneous integration may be found by ob- 
serving the surfaces of equal density in the atmosphere, or, a 
mean density between two points may be assumed in place of 
the existing variable density. If the velocity term } ¢’ is neg- 
lected, we obtain dP? = — gpdz, and this is the simple form 
from which the usual hypsometric formule for barometric re- 
ductions are derived. Compare formule 54, Table 66, p. 490. 

It is noted, however, that the usual method employed in 
static barometric reductions is incomplete, and that the ve- 
locity term 4 (7° — q,"), where 4g, g, are the observed velocities 
at the two points limiting the path of integration, has been 
omitted. 

If the integration is continued in any closed circuit the 
gravity term disappears from the equation, and the velocity 
terms alone remain. This line integral ((.) measures the work 
done in moving the unit mass once around the circuit, while 


dt 
dt 
this point of view the circulation of the atmosphere may be 
treated by the ordinary theory of the line integral. It is more 


convenient to observe the velocities than the pressures and 
densities around a circuit, in the present state of meteorology, 


same density throughout, the term f- 


is the rate of doing the work, or the activity. From 


A = 


EXPRESSIONS FOR THE GRADIENTS OF PRESSURE. 


If we take the formule for acceleration, Cloud Report, page 
499, 


155. 


=— 
. por Oe 


poy oy 
_10P_<aV 
p Oz Oz 
we can write for the gradient,' 
501. oP ov 
G _ 
G oP oV 
=pt, 
oP 0 V 


The gradient terms, — » A in latitude, and — p 4. in lon- 
é oy 


gitude, are small terms, while — » - is the principal term, 
Oz 


‘1 'The series of equations beginning with 501 may be considered as an 
extension of the system given in the International Cloud Report, which 
ends on page 603. 
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and these are due to the attraction of the earth upon the 


sp yp 
atmosphere. The terms — = in latitude, — - in longitude, 
Ox oy 


and — = in altitude are the gradients due to the thermal 


disturbance of the isobaric surfaces, the first two being the 
gradient terms producing the horizontal flow of the atmos- 
phere, and the last one the term which causes the up and 
down movement of the atmosphere by the variations of the 
normal buoyancy from that of stable equilibrium as controlled 
by the static terms in the potential function for external force |. 

It is next important to evaluate the gradient terms for use 
in practical meteorology. There are many ways of doing this, 
as is indicated by the collection of formule in Table 65, page 
489, of the International Cloud Report. There is a generally 
accepted convention which is adopted as the basis for the 
practical measures of gradients by the mercurial barometer. 

Thus, the difference of barometric pressure, (, at two points 
which are 111 111 meters apart in a horizontal direction, is 
taken as the standard for reductions. 


lower 


ugher pressure. 


Ae D z, 


Fic. 21.—Vertical section through the atmosphere. 


In fig. 21, which shows a vertical section through the atmos- 
phere, let 
DP =111 111 meters = 1° on surface of the earth, 


dx = 1 meter, 
= any distance between given points of observation. 


Then, 


E, D de 
G = (B,— B) 


1 
It is necessary first to find G from the observed values of 
# at two stations at the distance /, from each other. 


dh 
EVALUATION OF THE COEFFICIENT dB AND OTHER TERMS. 


If the change in elevation of the isobaric surface is as follows: 
h, at distance F,, h, at distance 1), dh at distance dr, then, 


503. h 
I; = tan « = gh measures the acceleration. 


Also by the law of falling bodies, v = /2,/ for the velocity. 
I. We have, 


= = z for the top of the homogeneous at- 
mosphere. 
505. dB G4 G oP 1 
= - D = D = 111 111 = ar ° Vol’m’ from 24, p- 487 
of the Cloud Report. 
Hence, 
506. dh h, Ll l RT 
db™ B.—B™ E, G ™ E,B—B™~ E,BR—B™ BB, 
B? 


June, 1902. 
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en ause oR at the top of the homogeneous column / is negli- 
gible compared with /, at the bottom of it. 7, is in this con- 
nection the pressure at the curtnes, and B, = 
= 0.760 meter. 

Il. We have by 50, page 490, for the standard weight of the 


atmosphere, 
507. Hence, 
O08. 

A= "l= "B,. Thatis,h =lfors=c,. Hence, 
509. h=l= B,. Therefore, 
510. RT _ 13,595.8 7,991.04 

= 1.29305— 0.760 = 105145. 
tha = = 10,514.5 dh = dB. 
512. dh BL—B a 

= 10,5145 = 10,514.5 = 0.094634. 

Ill. Let /'= the gradient force per meter; that is, for dr = 1. 

513. I'= JP? =y4,»,,4B in terms of the units of force 7. 
514. I= Jp=o,,4B in terms of the units of weight p. 


The gradient force changes with the temperature. 


Let /', = the gradient force for 7, = 273°C. and B, = 0.760|9 


meter. 
I’ = the gradient force for T and 2. 
515. 8, 
10P 10 
IV. To evaluate — and — 
r por 
516. We have ?, = wee and hence, 
517. _ 10P _ _ on 0.00124 
((@ is in meters. ) 
518. Also, we have p, = ¢,,2,; and hence, 
519. 
=— == = 0). 


((@ is in meters.) 
oP 
Numerous other evaluations of — are given in Table 65, 


p. 489, of the Cloud Rep6rt. por 


EVALUATION OF THE GRADIENTS IN POLAR COORDINATES, 


Since the angular velocity of the rotating earth is x sin @= - 


v’ is the absolute eastward velocity, and r= 6,370,191+/ 
i 


where 
meters, we have n = 0.00007292, and also n cos ¢= 


which r can be taken practically equal to 2. The general polar 
equations of motion become, by substituting these values in 181, 


194. 10P du coté uw 
10P adv w 
ary = +vyut(2e' 
10P dw 1 


The terms in n’ which give the figure to the rotating earth 
have been omitted, and the inertia terms become equal to zero 
for steady motions of the atmosphere; also, for all except compu- 
tations of great precision the terms in w can be neglected. 


To evaluate the acceleration , we have, first, from 47, 


por 


lav. 1 T 
18, Soe varintionset gravity, since ",, 
p, B 
1 760 T 


=), 3B for constant gravity and # in mm. 


From the formulae on page 489, 


47).10P 1 dB 1 db 
for the gradient measured in meters 
@ forthe gradient —Bi 
=, 111.111 111 the gradient G,= Bin mm 
1 B, 9, Pm G 
520. 13.5958 760 9.806 T GQ 
= 0.00129305 273 111111111 * 
521. T 
= 0.0025833 G, 
22. = -(2v' + v) by equation 194. Hence, 
523. B cot é 
and similarly, 
B cot? . 
G = — 387.102 + v)u, 


Since +’ is a function of ¢, that is, v’ =nrsin?/, these terms 
can be computed by simple tables, such as those in Tables 104, 
105, 106, of the International Cloud Report, where some of 
the terms are evaluated. By expressing the variation of 


387.102 x 4 in a table with 2 and 7 as the arguments, the 


several products can be quickly computed. 
Examples: 


L For #B = 700 mm. and T= 260° C., 2 


2 6923: 
2.6923; 


For ¢ = 30° north polar distance, 2v’ = 464.5 meters 


per second; 
For v = 40 meters per second, (2v’ + v) v = 20,180. 


Hence,@, = 387.102 + v) = 5.71 millimeters 


n| per 111 111 meters. 


II. This latter has been computed from the tables as follows: 
B 


378.102 1,042.2; 


* cot 0. 2v = 0.005052, by Table 104; 
cot 


The sum of these is = 


v. v = 0.000435, by Table 106. 


(2v’ + v)v = 0.005487. Hence 


the product, G, = 1,042.2 x 0.005487 = 5.71 millimeters per 
111 111 meters. Similarly, the gradients G, and @, can be 
computed. 

For these values of B and 7, we find in other examples, 


0 = 40° ) 50° 


v= 45° = 50° v= 55° 
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We are at last in a position to examine the system of gradi- Thevefore, — sus «. - aw, and the equation of continuity 


ents in the United States on the 10,000-foot plane and on the 
3,500-foot plane. For we have obtained by the nephoscope 
and theodolite observations as given in the Cloud Report a 
large number of corresponding values of u and v, which enter 
these equations. The values of 2 and 7 on these planes have 
been carefully determined for each month, and also the gra- 
dients by which such values can be determined at any time. 
This will enable us to discuss the effect of friction at these 
planes, by means of the residuals which occur between the 
values of (@ as found by these formule and those read off 
from the charts of isobars contained in the Barometry Report 
of 1900-1901. 

Furthermore, our Weather Bureau stations will soon be 
provided with suitable tables for computing pressures on the 
3,500-foot and the 10,000-foot planes, and this will give daily 
configurations of isobars on these two levels. If, in addition, 
we had measures of the velocity of the clouds, ¢ (u, v, w), above 
each station by means of nephoscopic observations, it would 
enable us to make complete dynamic computations of the forces 
acting in cyclones and anticyclones, as is seen by an inspection 
of the formule. 

Since the tabular computations are constructed for average 
conditions, it is of the utmost importance that check observa- 
tions be made on these two planes in order to control these 
dynamic discussions and make them more perfect. Such ob- 
servations can be made by balloon ascensions up to 2 or 3 
miles, or by kite ascensions up to 10,000 feet, or by certain 
computations on cloud observations. 

It seems to me very clear that a series of suitable research 
explorations would soon result in placing our dynamic meteor- 
ology upon a satisfactory scientific basis, and put an end to 
the fruitless speculations which have done so little to advance 
our knowledge of the laws of the atmospheric motions. 


THE EQUATION OF CONTINUITY, AND SOME DERIVED RELATIONS. 


1. The equation of continuity can be found as follows: 

Consider a cylinder of the height z and radius , into which 
air of the density » streams equally from all sides with the 
velocity — u, since the direction is negative. 


w 


Ik 


/ 


— 


Fic, 22.—Illustrating the formation of the equation of continuity. 


The amount of instreaming air in the unit of time is 
— 2rw z up. 

If the air is incompressible, then there will stream into 
a cylinder, whose radius is smaller by dm, the amount 
—2- (wm —dm) sup, and at the same time there will escape 
upward between these two cylinders the amount 27m dm wp. 
Hence 


524. 


— 2 up + 22 —dm) z up = — sup 
= 2-mdmw wp. 


Integrating along the entire radius from 0 to @, we have, 


== any zudu = w. 


becomes 
487. 


This applies to pure vortex motion, and it finds some ex- 
amples in the atmosphere, such as in tornadoes, in many hurri- 
canes, and in some highly developed cyclones. 

It may be remarked that in treating of the general circula- 
tion of the atmosphere, the application of the pure vortex law 
mv = constant, has failed to give correct results, for example 
in the writings of Ferrel, von Helmholtz, Oberbeck, Sprung, 
and others. This leads to the theory of contracting rings on 
the earth with progressive motion towards the poles, or ex- 
panding rings with progression towards the equator. While 
the law of the sum of the momenta + mv = 0 must prevail, the 
rings are in nature broken up into such complex stream lines 
as to render integration by the simple vortex law too rough 
and ready a method. We must, therefore, study the theory 
of typical stream lines, before attempting any general inte- 
gration for the entire circulation. 

The following derived relations are convenient: 


—2uz= mw. 


2. Since — 2uz = aw, we have — u = 9 


w,if w= ez. 


2 
3. Forzand — u both constant, we have osu = — const. = ¢’. 


Hence, z= — = =— and by differentiation, 
const. 2ada 2da 
dz + as 
=— a. Therefore, 
ds da dz da 
z 


4. These give the form for the current function ¢, and the 
velocity potential ¢, in two cases. 


488. L — 3 = ¢2. IL ¢ = — ez. 
489. g=— g= 
i= A i= A 
k—c 


5. If the current function is modified through a deflecting 
force and also through friction, then the equation of motion 
has two solutions, so that the roots of 


Ov “ue | 
Usa te v=0 


are, by 438, 


. lL 
A 
v= + 4°" 
«aa 
Ae A 


v= + 


In obtaining the velocities of the rotation, v, we can modify 
the current function, as follows, namely, multiply by 


A 
a= anda= in the two cases, 
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— 


—— 


6. Hence, by using Stokes’s current functions, we find for 
the velocities uv, v, w in the two cases, 


490. Case I. 1 Oe ¢ 


7. In unconstrained motion the vortex law of preservation 
of areas is 

c ms 

= const., by 308, introducing the value = 

This vortex law when not modified by deflection and friction 

becomes, 


492. 


m= = muz= constant, by 307. 


A c 
2 


A 
const. 


Case I. 
m= m’*z = — const. 


Case IT. 


8. The inclination of the stream line to the isobars is, 


Case IT. 
coti= 


9. The equation of continuity (163) is satisfied by these 
following values: 
493. Ow 


Oz 


Ou 
Om ~ 

10. The equation for gradient has a term to express the un- 
evaluated variation due to temperature effects, /(/,), and it 
becomes, for the radial component, 


494. 1 oP 


p Or 

2 (, .) 
+icoti+ cot® ‘| +f (t,)- 


11. The total velocity is 
495. 


u 
a 


+c=0. 


hz Az 


+ 


( 1 42° 
7 sin? it ) +S (te): 
12. The variation of pressure can be expressed by 


496. (7? + 29 (z—2,) 
360862 (14 al) th“ +40. 

These formule are all collected in Table 121, page 602, of my 
International Cloud Report. 

This system of formula applies directly only to the pure 
vortex motions that satisfy the assumed current function and 
velocity potential. The components u, v, wv, are so simply 
interrelated that it is usually possible to make enough ob- 
servations of some sort from which to “derive all the other 


40 3 


log P,—log P= 


vortex relations. Applications of them were made in the In- 
ternational Cloud Report to two cases; (1) The waterspout 
observed off Cottage City, Marthas Vineyard, Mass., August 
19, 1896, on page 633; upon this important formation, a fuller 
report will be published. (2) The average velocities in a cy- 
clone from the data in Table 126, as given on page 629 of the 
International Cloud Report. The outcome of these computa- 
tions is to show that the natural stream lines of the atmosphere 
conform on the average to these formule. There are, iowever, 
wide divergences of such a type as to indicate that the pure 
vortex motion is seriously modified by several conflicting forces, 
and that the true problems for the meteorologist consist in 
discovering the nature and amount of these deviations of the 
currents of the atmosphere from the simple laws. This is in 
fact a task of great difficulty, but it has now become evident 
what should be the course of scientific development for meteor- 
ology. There is little use in a further discussion of the gen- 
eral theorems at the present time, but there is great need of 
procuring the right kind of observations for use in such prob- 
lems. The Weather Bureau has accordingly been engaged in 
such a reconstruction of its data as will contribute to the solu- 
tion of these problems for the United States. We have already 
published a large number of nephoscope velocities for the 
eastern half of the country; the velocities of the upper cur- 
rents for the West Indies have been determined for about three 
years, July 1899—July 1902, and their computation will be com- 
menced at once; similar nephoscope observations will be un- 
dertaken for the Rocky Mountain and Pacific districts, begin- 
ning about July 1902. Our barometric observations have been 
thoroughly reduced for the years 1873 to the present time, and 
the tables necessary for reductions to the three reference planes 
are in hand for the construction of daily maps at three levels, 
containing the system of isobars corresponding withthem. It 
will be necessary to revise the temperature and vapor tension 
observations and reduce them to homogeneous systems before 
our data will be complete for the application of the theoretical 
equations to the observational data. It is desirable to put an 
end to general mathematical speculation in meteorology, and 
to substitute for it definite comparisons between observations 
and computations together with dependent solutions for the 
outstanding unknown quantities. 


THE PROBLEMS OF THE AQUEOUS VAPOR CONTENTS OF THE ATMOSPHERE. 


I shall allow myself only a few remarks regarding the 
methods which were used in my report for the discussion of 
the various complicated problems that concern the aqueous 
vapor contents of the atmosphere, because the details are too 
complex for a brief summary like this, and also because the 
work was given in such an extended form as to enable students 
to follow it without difficulty. There are, however, a few 
leading ideas to which attention may be especially directed, 
as they serve for an introduction to the subject in general. 

There is collected in the International Cloud Report, Table 
64, “Fundamental constants,” a series of elementary constants 
in the English and metric systems, with the logarithms of the 
constants, and also a set of elementary formule which are 
most useful in meteorological studies. They cover nearly all 
the simple relations which constantly recur in manifold forms 
in the treatises and papers on meteorological subjects, and by 
transformation and combination a multitude of different rela- 
tions can be readily obtained. Tables 63, 64, and 65 supply 
the basis for much descriptive matter commonly found in 
treatises, in so compact and accurate a form as to quite super- 
sede the lengthy statements with which the same laws are 
usually presented, and this is a great convenience for the 
student and computer. Those who will take the trouble to 
become familiar with these tables will find much saving of 
time in general work, and also they will be guarded from 
such errors of thought and statement as are likely to occur 


= 
— 
ag a 
1 Oy Qu 2v k—e 
Case IT. la 
age Ae 
v= + = | 
oy = | 
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| 
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from not having these formule in mind, or accessible for con- 
venient reference. 
In treating the vapor problems I have referred all the for- 


mule to the ratio ii , vapor tension divided by barometric pres- 


sure, as the most convenient and accurate argument for com- 
bination with another argument, as the height /, the tempera- 
ture 7, or the pressure 7. The Table 67 summarizes the for- 
mule for the hypsometric reductions, and they are more fully 
explained in the forthcoming Barometry Report. The general 


idea is that having found the ratio ik at the base of a column, 


the application of Hann’s law for the diminution of the vapor | 
pressure with the height gives the most accurate average law) 
for computing the integral of the vapor tension throughout | 
the entire column. A small secondary term can be added 
whenever our knowledge of the facts justifies such an increased 
degree of accuracy, though it is usually of little importance, 
especially for a series of observations where mean results are 
required. 

In the development of the «, 3, 7, ? stages of the adiabatic 
thermodynamic formulae, the ratio _ is made the primary ~ 


gument by the series of transformations given on Table 72. 
These formule are reduced to numerical tables, 94-102, and 
their accuracy is tested by comparing directly with the Hertzian 
logarithmic formule, as given in the examples of Table 108. 
Their use involves a series of solutions by trials, which though 
laborious, yet lead to perfectly rigorous results, and after a little 
practise it becomes quite easy to obtain the true trial values 
without much difficulty. The graphical diagrams of Hertz 
give only approximate values, because they throw out the 
vapor tension term in the critical places and thus render in- 
accurate the very problems they were designed to discuss. 
Special applications were made to finding the gradients of 


pressure, temperature, and vapor tension in the «, 7, 7, 
stages, and the results are found in Tables 147 for metric 
measures, and in Tables 153 for English measures. 

TABLE 21.—Comparison of several determinations of the total temperature 

change from the surface to high levels. 
A. B. | G. 2 

DOOD | —57.0 | —44.6 | —56.8 | - —45.4) — 
—47.4 | —61,0 | —34.9 | —48.7 | —47 | —48 | —38.5 | — 47.94 
FOOD | — 44.8 | —31.7 | —39.8 | —38 | —41 | - 33.43 | — 39. 
| —37.5 | 26.9) | —30 | — 32. 9F 
O00... @20.8 —25,5 | —32.3 | —23.1 | —27.0 —25 | —26 -22.8 — 26.04 
we se —19.6 —28.0) -19.0 —20.7 —18 —21 —17.9 — 19.9} 
8000... | —143 | —19.5 | —10.0| -15.4| —13 | —15 | —13.1 | — 14.5} 
79) — O85) — 9.6) 9.9 9) 7.8) — OF 
—&3) — 3.8 5.0 —4 > —-4 —3.9) — 
0.0 00 0.0 0.0 0. OF 


A = 49 ascensions not above 5,000 meters in manned balloons. 

B= 12 trips upward and 5 downward, not above 10,000 meters, in manned balloons, 

(C's 9 ascensions of unmanned balloons above 10,000 meters, 

Bigelow's compiled data, Tables 156, I. International Cloud Report. 

E== Berson’s mean results, Meteorologisehe Zeitschrift, Oct, 1901, p. 449. 

F = Teisserene de Bort’s mean results, Meteorologische Zeitschrift, Oct. 1901, p. 449. 

( = Hergesell’s mean results, Meteorologische Zeitschrift. Oct. 1901, p. 449. 

H = Bigelow's mean results, Tables 157, [. I1., International Cloud Report, 

J = The mean of &, F, G up to 10,000 meters, and a gradient of 9° per 1,000 meters from 
11,000 to 16,000 meters, 

* Hergesell's assumed gradient 9° per 1,000 meters. 

+ Mean of BF. G. 


Finally the same tables were employed to discuss the impor- 
tant problem of the difference between an adiabatic atmos- 
phere and the one given by the upper strata observations, 
whereby a new method was illustrated, with results in Table 
162. The value of this computation depends, of course, upon 


‘States, England, France, Germany, and Russia. 


the data 2, 7, e, adopted for the upper atmosphere, as meas- 
ured by the balloon and kite ascensions. It was especially 
necessary to have the temperatures at high levels, and for this 
purpose I collected such material as was available up to the 
end of the year 1896, when I began this compilation, and for 
that purpose employed the 102 balloon ascensions enumerated 
in Table 155, embracing all those then available for the United 
I expressed 
myself cautiously regarding the result, page 750, holding the 
computation as preliminary to a fuller one which would be- 
come possible when accurate observations had been accumu- 
lated for the upper air temperatures, and I have therefore had 
an interest in examining the Berlin report of the German bal- 
loon ascensions.’ In the first volume of this work is contained 
the data for each ascension, and in the Meteorologische Zeit- 
schrift, October, 1901, page 449, H. Hergesell gives a summary 
of the resulting free air temperatures. I have extracted the 
observed temperatures from this report, interpolated them to 
each round 1,000-meter level, and computed the total tempera- 
ture fall from the surface to the respective strata, with the 
result given in Table 21 and fig. 23. If the ascensions are 


on 
te? 
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A. and B. Berlin observations with manned balloons, 
(. Berlin observations with unmanned balloons. 

D. Bigelow’s summary from all countries. 

H.. Bigelow’s adopted mean result, 

J. Berlin adopted mean result, 


Fig. 23.—Total temperature fall from the surface to high levels by 
several systems. 


divided into three sets, A, those reaching heights between the 
surface and 5,000 meters, B, those between the surface and 
10,000 meters, and (, those between the surface and 16,000 


? Wissenschaftliche Luftfahrten. 3 Banden. 
Berlin, 1899. 


Assmann und Berson. 
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meters, we have the following remarkable data. Class A con- 
tains 49 ascensions of manned balloons, and gives a tempera- 
ture fall of 20.8° at the 5,000-meter level; class # contains 12 
upward and 5 downward trips of manned balloons and gives a 
fall of 25.5° at the 5,000-meter level, or 5° more than class A; 
elass (© contains 12 ascensions of unmanned balloons, with a 
fall of 32.3° at 5,000 meters, or 11.5° more than in class A, and 
57° at 9,000 meters, or 9° more than in class #. This class shows 
also a fall of 60.6° at 10,000 meters and 60.4° at 16,000 meters. 
These widely different temperature falls by classes A, 2B, C 
may possibly be explained by those who are familiar with the 
circumstances, but the fact deserves attention; also the other 
fact that there is no temperature fall between 10,000 and 
16,000 meters as observed in the Berlin unmanned balloon 
ascensions. In column /) is given the result of my own com- 
pilation found by taking the mean of all the figures as they 


stand in Tables 156, I, Il; and on fig. 21 the line P is seen to. 
fall between A and # and to cross C at the height of 12,000° 


meters. 

In his review of the Berlin ascensions H. Hergesell gave the 
Berson results as shown asin column £, the Teisserenc de Bort 
results as in column /’,and his own results as in column G. He 
also stated the conclusion that above 10,000 meters the adia- 
batic rate of temperature fall in free air prevails, and this may 


be considered as 9.0° per 1,000 meters, as suggested by him. | 


Column / is the mean value of £, F, G, up to 10,000 meters, 
and from that level to 16,000 the fall is calculated at 9.0° per 
1,000 meters, these values being plotted on fig. 21. Finally, 
by taking the means of the data given in Tables 157, I, I, 
which was derived from Charts 78, 79, as constructed to de- 
termine the gradients for each month in the year, we have the 
data of column //, also plotted on fig. 21. It is seen that my 
adopted result, 7, lies midway between 4 and /, and is a fair 
average of all the ascensions taken in the unmanned balloons, 
while the adopted Berlin result, /, is 45° lower at 16,000 
meters, giving at that level a temperature of —115° approxi- 
mately. There is a further consideration of importance to be 
noted in this connection. E. Rogovsky in his paper on the 


“Temperature and composition of the atmospheres of planets: 


and the sun,” Astrophysics, November, 1901, discusses the 
temperature of the interplanetary medium (according to 
Pouillet —142° C., Froelich —131° to —127°), and assumes 
it to be —142° C. A fair assumption regarding the efficient 
depth of the atmosphere makes it 64,000 meters or about 40 
miles, and hence we have the following data: 


Bigelow Berlin. 


Height of 
atmosphere, Necessary 


Necessary 
gradients. 


gradients Temperature. 


Temperature. 


—0.9 


55° 


If the temperature falls from 15° at the surface to 
at 16,000 meters with a gradient of about —4.4° per 1,000 
meters, then to reach —142° at 64,000 meters the gradient 
should on the average be —1.8°. It will be seen by my Charts 
78 and 79, International Cloud Report, that I adopted an in- 
creasingly slower temperature fall with the height in the 
strata above 10,000 meters, in accordance with this general view. 
If the Berlin theory is assumed that a fall of 9.0° per 1,000 


meters prevails above the 10,000-foot level, then it must some-_ 


where rapidly decrease to a very small gradient in order not to 
diminish the exterpolated temperatures far below that value 
assigned by certain astrophysicists to the celestial medium at 
the earth's distance fromthe sun. In fact the gradient becomes 
one-tenth of the adiabatic rate, which was actually assumed. 


If the temperature —260° C. is that of the interplanetary 
medium, as supposed by other writers, these inferences must 
be modified accordingly. 

From these two considerations,(1) that my temperature system 
includes the data of the highest balloon ascensions, and (2) 
that my gradients are in harmony with the requirements of 
astrophysics, I shall let my computations on the heat differ- 
ence between the adiabatic and the actual atmosphere stand 
as they were given in my report. The accurate measurement 
of the temperatures in the highest strata is a very difficult 
process, and all efforts to secure reliable results deserve the 
hearty support of meteorological physicists. There are several 
problems whose solution depends upon the possession of such 
data in a satisfactory form. 


THE FIRST NATIONAL METEOROLOGICAL CONGRESS 
OF MEXICO.' 


By Prof. Frank H. 


The report of the proceedings of the first Meteorological 
Congress of Mexico has been published and contains the acts 
and resolutions and papers presented during the sessions of 
November 1, 2, 3, 1900, held under the auspices of the Scien- 
tific Society “Antonio Alzate.” The president was Sefior D. 
Manuel Fernandez Leal, and there were about thirty members 
present at the sessions in an official capacity, The proceed- 
ings opened at 9:20 a. m., Thursday, November 1, 1900, with an 
address by the President, after which the papers to be read 
were presented. In the afternoon the session opened at 
3:35, C. A. Gonzalez presiding, at which a discussion and the 
adoption of resolutions occurred, the purpose being to indicate 
the necessary steps in the organization of a national meteoro- 
logical service for weather forecasts and climatology along 
recent modern lines, as laid down by the International Mete- 
orological Congresses. Also a report was approved on the 
formation of a survey of the atmosphere by cloud observa- 
tions, in three classes: (1) direction and motion of clouds by 
eye, (2) by nephoscopes, (3) by theodolites and photogram- 
meters. 

On Friday, November 2, at 9:20 a. m., F. R. Rey presiding, 
papers were read by S. Diaz, L. G. Léo, M. Moreno y Anda, 
Sefiorita R. Sanchez Suarez, and J. M. Romero. At 4:30 p. m., 
D. M. Leal presiding, resolutions were passed as to the hours 
of observation, reduction of temperatures to the mean 
of 24 hourly observations, computation of the vapor tension, 
reduction of the barometer to zero temperature and to sea 
level, classification of clouds, the computation of the mean 
direction of the wind, and as to various special observations. 
| On Saturday, November 3, at 9 a. m., G. B. y Puga presid- 
ing, the reading of papers was continued by A. Prieto, Leal, 
and Olmedo. A discussion took place with the adoption of 
the following resolutions: 
| The first National Meteorological Congress expresses its desire that 
the Federal Government should provide for the organization of a meteoro- 
logical service upon a basis analogous to that which exists in the United 
States; especially, will it be desirable to secure a modification of the 
existing services, taking account of the elements which actually exist, in 
'comformity with the following principles: (1) That the Central Meteoro- 
logical Observatory of Mexico be recognized as the central office of the 
national service; (2) that it be the center of all the scientific relations; 
(3) that the Federal Government equip this office for that work; (4) that 
the government establish and equip other observatories in suitable 
localities for cooperation with it; (5) that the state governments organ- 
ize a network of stations in their own districts; (6) that a suitable tele- 
graphic service be developed for meteorological messages; and (7) that 
a commission be organized to further the development of these plans. 

At 4:30 p. m., J. de M. Tamborrel presiding, the discussion 
was continued, and resolutions were adopted concerning the 


' Actas, resoluciones y memorias del primer Congreso Meteorologico 

Nacional, iniciado por la Sociedad Cientifiea ‘* Antonio Alzate,’’ y cele- 

/brado en la ciudad de México los dias 1, 2 y 3 de Novimbre de 1900, 
| Mexico. 1901. 272 pp. 
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publication of meteorological observations in daily, monthly, 
and annual reports; the forms for the record of the observa- 
tions; the symbols for meteorological phenomena; the self- 
registers and their reduction to standard, and the commence- 
ment of the meteorological year on the first of December. It 
was further recommended that observations be conducted on 
earthquake phenomena, that the atmosphere be explored with 
balloons, that the ozone of the air and the formation of clouds 
be studied. Provision was made for the second congress in 
the following year. This congress met in the same place on 
December 17, 18, 19, and 20,1901. The prospectus has already 
been published in the Monraty Wearner Review, page 512, 
November‘ 1901, and a résumé of the proceedings will be 
found on page 132 of the Review for March, 1902. 

All meteorologists will be gratified to see these evidences of 
activity in Mexico, and especially will they appreciate the fact 
that the movement to establish a National Mexican Service is 
going forward along the most approved lines. It is evident that 
the leaders are planning to conform to the resolutions of the 
International Meteorological Congress generally, and also to 
keep in touch with the practical system of the United States. 
Weather Bureau, as far as possible. It is extremely important 
that the Mexican Plateau should be placed under a strictly 
scientific régime as promptly as can be done, and that a com- 
mon network of stations and telegraphic exchanges be insti-| 
tuted between the United States and Mexico, such as has long 
existed between the United States and Canada. 


| 


<> <a | 
NOTE ON THE OSCILLATION PERIOD OF LAKE ERIE. 
By R. A. Harris, U. 8, Coast and Geodetic Survey, dated June 27, 1902. 


In a paper recently issued by the Weather Bureau entitled 
Wind Velocity and Fluctuations of Water Level on Lake 
Erie, the author, Prof. Alfred J. Henry, finds the theoretical 
period of oscillation for the lake to be about eighteen hours; 
he notes that observations made at Buffalo and Amherstburg 
indicate a period of fourteen hours, or a little more. In deter- 
mining this 18-hour period, the lake is assumed to be isochronal 
with a rectangular body of water 50 feet deep and 246 statute 
miles long. The object of the present note is to point out how 
the observed period may be made to harmonize with a plausible 
theoretical period. 

In any statement of this question which regards the depth 
of the lake as uniform, one can hardly assume the average depth 
to be so small as 50 feet; probably 60 or 65 feet is a good 
value. 

It would be a difficult matter to ascertain mathematically 
the free period of a body so irregular in outline and so vari- 
able in depth as Lake Erie. Nevertheless, the following approxi- 
mation appears to be useful. ‘ Consider a square area oscillat- 
ing in the manner shown in the accompanying fig. 1. We 
can imagine thin partitions to be erected along the lines 
of motion and the oscillation will go on as before. That is, 
any one of the pointed areas will have a free period of oscillation 
the same as that of the square. They are isochronal with a 
rectangle whose length is equal to a side of the square, 
although their common least length is the square’s diagonal, 
or ./2 times the length of a side. If, therefore, Lake Erie be 
represented by a leaf-like figure composed of several of the 
pointed areas, Maumee Bay marking one end and Buffalo 
the other, the free period of such a body would be only 1/,/2, 
or 0.7071 times the period of a rectangle whose length is this 


extreme length of the lake. (See U. S. Coast and Geodetic 
Survey Report, 1900, pp. 586-589.) We can readily suppose 
that as a matter of fact the lake lies between the two hypo- 
thetical bodies. With a length of 250 miles and a depth of 60 
feet, the mean of the theoretical period for the leaf-like figure 
and that fora rectangle is fourteen and one-quarter hours, 
which is about the observed period of the lake. 

West of Sandusky the average depth of the lake is about 
30 feet. This is partially separated from the eastern or main 
portion by several islands and shoals. If this partial boundary 
were made sufficiently complete it would constitute the west- 
ern boundary of the oscillating body, and from this region a 
derived wave would progress to Amherstburg, the time of 
transmission being about 1.7 hours. As the highs or lows at 
Amherstburg are on an average, but little later than the lows 
or highs at Buffalo, it is probable that the oscillation extends 
the whole length of the lake, although its period may be 


slightly influenced by the partial barrier that actually exists, 


and by the shallowness of the western end. The great depths 
found between Dunkirk and Long Point must also have some 
slight. effect upon the free period of the body. 


Fig. 1. 


Questions connected with the oscillations of lakes can be 
studied experimentally by means of models suitably con- 
structed. For, by ignoring friction the method of dynamical 
similarity can be applied. In practise the vertical scale of the 
model must generally be greater than the horizontal in order 
to obtain depths sufficiently great for the purpose. The only 
restrictions are that the maximum depth in the model shall be 
but a small fraction of the length, and that wherever the mo- 
tion is considerable, the slopes of the bottom along the lines 
of motion must be small. If » denote the ratio of any hori- 
zontal distance in the model to the actual distance, and if m 
denote the ratio for heights (so that m/n is the ratio of the verti- 
cal to the horizontal scale of the model), then the period ratio 


will be n//m. 
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NOTES AND EXTRACTS. 


APPARATUS FOR REGISTERING THUNDERSTORMS. 


Some years ago the late Mr. G. J. Symons constructed a very 
complete apparatus for registering the time and intensity of 
thunder. According to Nature for May 15, p. 65 (1902), a new 
piece of apparatus for thunderstorm registration has been con- 
structed by Fathers Fenyi and Schreiber: 

The apparatus consists mainly of three portions; the first consists of a 
horizontal magnetic needle mounted ona vertical support between a small 
and sensitive coil of wire, the needle and its stop being connected with a 
battery, a bell, and a registering apparatus, the needle when in contact 
with its stop completing the circuit. The registering apparatus isa small 
electro-magnet which actuates a pen in contact with a disc, and the latter 


is connected with a clock and moves with regular velocity. The third | 
and very important portion of the arrangement is the coherer, which is— 


composed of two delicately suspended needles nearly in contact; these 
are connected in a circuit, which includes the coil in which the horizontal 
needle is placed, a cell, and the long intercepting wire, corresponding to 
the tall post with wire of the Marconi telegraph system. The apparatus 


works in the following manner: A distant flash of lightning starts a wave- | 


impulse, and this is led to the coherer by the intercepting wire; the needles 


move and touch each other, thus completing the circuit, and allow a cur- | 


rent to pass through the coil. This coil immediately causes the needle 
inside it to be deflected to the stop. The second circuit is thus completed, 
the needle on the registering apparatus marks a deflection on the disc, the 
bell is rung, and the vibration caused by the latter separates the needles 
of the coherer. According to the account here given, the instrument is 
very efficient and has been found to record storms as many as 20 miles 
away, while on another occasion the instrument during very fine weather 
was working ‘‘apparently rebelliously,’’ but was really recording a great 
storm raging at Budapest (as shown by the time of occurrence and record 
at each place), a distance of 110 kilometers from the apparatus.—C. A. 


LIGHTNING RECORDER. 


In the Annual Report for 1901-02 of St. Ignatius College, 
Cleveland, Ohio, the Reverend F. L. Odenbach publishes an 
appendix on the work of his meteorological observatory during 
the past year. This begins with an account of his new light- 
ning recorder, or ceraunograph. He says that on seeing the 
first working model of the apparatus for wireless telegraphy 
and its action under the influence of electro-magnetic waves, 
he came to the conclusion that it was possible to harness light- 
ning and force it to record its own doings. On May 1, 1901, 
the first warning was received, and two hours later the thunder- 
cloud was over the station. The various parts of the instru- 
ment were a relay, a telegraph sounder, a coherer, choking coil, 
two batteries, a recording drum, or chronograph, a copper col- 
lector on the roof of the college, and a copper wire leading 
from it down to the instrument in the observatory. A light- 
ning flash sends out in all directions rays of electro-magnetic 
waves, which travel like light. The waves from a distant flash 


notice of an approaching local storm. The silent electric dis- 
charges attending snowstorms may also enable one to predict 
the approaching snow. 

| INDEX FOR WEATHER MAPS. 
| Father Odenbach has also devised a method of indexing the 
types of weather maps, by the use of what he calls “symbolic 
shorthand.” He divides the United States weather map into 
sixteen regions, designated by names and numbers. Each 
weather map can be described by the position of its areas of 


high and low pressure, e. g., the expression 13. 14 for Janu- 


ary 1, means that on that day there were “highs” in regions 
9 and 16 and “lows” in regions 12 and 14. A card bearing 
the date of the map and the proper descriptive formula is 
made up for each map for the whole ten years. The cards 
are then arranged according to the formule and all those 
having the same formula are collected together; after copying 
the whole series of dates on one card the others are destroyed 
as no longer needed. With this index the student is able to 
ascertain whether the combination of highs and lows that he 
sees on any weather map has ever occurred before, and if so, 
on what dates.—C. A. 


RADIO-ACTIVE RAIN. 


The newest theories as to the origin of atmospheric elec- 
| tricity and the formation of rain, and in fact as to the very nature 
of electricity itself, have received interesting confirmation by 
some recent observations by Mr. C. T. R. Wilson, the assistant 
of Prof. J. J. Thomson in the Cavendish Laboratory, Cambridge, 
England. We quote the following from Nature, June 5, 1902, 
p. 143, as an abstract of the paper read before the Philo- 
-sophical Society at Cambridge on May 5: 


| As the experiments of Elster and Geitel and of Rutherford have shown, 
a negatively charged body exposed in the atmosphere becomes radioac- 
tive, apparently showing the presence of some radioactive substance in 
the atmosphere, it occurred to the author to test whether any of this 
radioactive substance is carried down in rain. Freshly fallen rain water 
(less than 50 c. c. was generally used) was found when exposed to dry- 
“ness to leave behind a radioactive residue. The radioactivity was de- 
' tected by means of the increase in the ionisation of the air within a small 
vessel, of which the top, or, in some experiments, the bottom, was of 
‘thin aluminum or gold leaf, the other walls being of brass. The metal 
surface on which the rain had been evaporated was placed close up to 
the aluminum or gold leaf, and the rate of movement of a small gold 
leaf which served to measure the ionisation was observed (v. Roy. Soe. 
Proe., vol. Ixviii, p. 151). In many cases the radioactivity obtained 
from the rain was sufficient to increase the ionization five or six fold. 


strike the copper collector and descend on the wire to the pri- From the evaporation of distilled water, of tap water, or of rain water 
mary circuit of the relay. Their way is blocked by the choking which had stood for many hours no radioactivity was obtained. Like 
coil, and therefore they pass in great part through the coherer. the induced radioactivity obtained on a negatively charged body, that 


The moment they do so this tube becomes a conductor for the 
primary current; the relay goes into action and closes a second- 
ary circuit; the recording magnet moves the pen and makes 
the record; but at the same time the sounder in this same 
secondary circuit clicks, shakes the coherer, and all is over 
until a second distant flash sends another electric wave. This 
first crude instrument worked successfully during the whole 
of the summer of 1901, but is now replaced by an improved 
apparatus. In this new apparatus a graphite coherer is used, 
consisting of sticks of graphite such as are known as ‘‘ A. W. 
Faber’s Siberian leads for artists’ pencils.” The record for 
1901 shows that the thunderstorms reach Cleveland from one 
to three hours after the first record of distant lightning. In 
a few cases this record is not followed by a thunderstorm, but 
these are very rare. In general, a Weather Bureau station 
furnished with this apparatus should be able to give an hour’s 


derived from rain gradually dies away, falling to about half its initial 
value in the course of an hour.—C. A. 


| 
LABORATORY WORE IN PHYSICAL GEOGRAPHY AND 
METEOROLOGY. 

There can be no doubt that classes in physiography in our 
high schools may profit by a laboratory course in elementary 
meteorology, embracing such observations as can be made by 
means of the simpler meteorological instruments, and by the 
eye alone. Such observations, if systematically made and re- 
corded, are valuable nature studies; they also lead to a better 
understanding of the salient features of climate, of the periodic 
and accidental changes in atmospheric conditions, and of the 
effect of all these upon health. 

The student actually needs and ordinarily uses nothing more 
than a properly ruled note book in which to record his obser- 
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— 
vations. Such were provided gratuitously for the first class of ON THE ALTITUDE OF THE AURORA. 


this kind in 1882 in Washington, D. C. Among the published The altitude of the aurora above the earth's surface is a 
manuals that will be found helpful to the teacher may be matter on which the widest diversity of opinion still exists. 
mentioned Practical Exercises in Elementary Meteorology, by The Editor has endeavored to show that we have no satisfac- 
R. DeC. Ward, Boston, 1899, and Observations and Exercises| tory basis for the opinion that the auroral light always ema- 
on the Weather, by James A. Price, American Book Company, | nates from some point very high above the earth but that on 
New York, 1902. The first of these is especially adapted to the contrary observations are best reconciled by the assump- 
normal schools and colleges. The second, by Mr. Price, is not tion that the source of the light is quite near the earth, and 
too difficult for the graded public schools. perhaps never higher than the lowest clouds. In fact, it is 
Mr. Price first provides by means of suitably ruled pages for quite possible that the beams and ares are illusions. 
the systematic record of personal observations of the weather Now that within a few years we shall have a maximum of 
conditions, the clouds, the winds, and the prominent features sunspots, and therefore an increased number of auroras, the 
of storms. Then follow observations by the aid of such instru- Editor hopes that many will turn their attention to a simple 
mens as the barometer, hygrometer, and thermometers; and method of observing that may be very helpful in settling the 
finally, by means of the daily weather maps, the observed local points at issue. If the aurora is an optical illusion, such as 
conditions are correlated with the general weather conditions | the rainbow or halo, then two observers at neighboring sta- 
in the United States. tions, or one observer by moving from place to place, will ob- 
The general scheme is to be commended. It is sufficiently serve the beams and arches of light at the same altitude above 
flexible to be readily adjusted to the capabilities of any school, the horizon. But if these are material entities having a deti- 
and by devoting a few minutes to observations daily a knowl- nite locus, then, as the observer changes his location, the 
edge of the various meteorological elements may easily arches and beams will change theirs, as compared with the 
be acquired. The numerous printed questions under each stars in their neighborhood. The question at issue may ap- 
topic are admirably adapted to stimulate the student to ob- parently be settled if an observer will first make a sketch of 
serve. the stars in the neighborhood of some special auroral beam or 
It is important, however, that the most approved methods arch, then move quickly a short distance north, south, east, or 
of observing and recording be followed and it is to be re-| west, make a second careful sketch of the same stars and beam, 
gretted that Mr. Price has needlessly complicated his cloud then return to the first station and repeat the sketch. As the 
nomenclature by adding to and altering the principal cloud auroral beams always appear to be in motion, one must com- 
forms recognized by the International Cloud Committee. pare the average of the first and third sketches with the second 
Strato-nimbus should be included under nimbus clouds, and sketch, in order to eliminate the influence of any motion of the 
strato-cumulus should not be differentiated from cumulo- beam. If this comparison shows that the change in the ob- 
stratus. server's position has caused an apparent change in the position 
The graphic method of indicating wind direction and fluctu- of the auroral beam, then we have the necessary data for com- 
ations by means of arrows may have its advantages, but in puting its distance and altitude. If several observers start 
general abbreviations and symbols should conform to the inter- from the center and proceed in different directions, each mak- 
national system. ing his own set of sketches, the results will of course be still 
There appears to be some confusion in the use of the term more satisfactory. It is ordinarily thought that the reason 
hygrometer. In Part V, questions 20-22, the readings of the why computed auroral altitudes are so discrepant is because 
hygrometer are compared with the readings of the thermom- distant observers have such difficulty in assuring themselves 
eter, as though the former were simply a wet-bulb thermom- | that they are simultaneously observing the same point of 
eter. This is an unauthorized new use of the word hygrometer light. This difficulty is avoided in the present suggested 
and reprehensible from every point of view. It is very impor- method. In fact one observer starting from the intersection 
tant that there be no double meaning and doubtful meaning of two street car lines can travel quickly in four different di- 
of words used in science. On a following page, “‘hygrometer rections successively and do all the work himself, so as to 
curves ’’ are provided for and these will be ot little value unless | leave no doubt that he is observing the same point.—C. A. 
they represent either the absolute or the relative humidity of : ——es—t— 
the air. No method has been given whereby the student can SEA TEMPERATURE AND SHORE CLIMATE. 
find either the absolute or the relative humidity. Table III A memoir on the seasonal variations of atmospheric temp- 
is intended to give the dew-point when we know the readings erature in the British Isles by Mr. W. N. Shaw, the new Di- 
of dry and wet bulb thermometers, or the so-called psychrom- rector of the Meteorological Office in London, has been pub- 
eter; but unfortunately it revives a very crude method long lished by the Royal Society and brings out the fact that 
since obsolete and probably never before commended _to -asmall variation in the temperature of the air over Great 
American observers. It was included in the Smithsonian Britain is observed to be superimposed on the regular annual 
Tables of fifty years ago merely as of historical interest. variation of temperature. All the successive stages of temp- 
By the footnote on page 44 the author states that to obviate erature changes from summer to winter, and vice versa, seem 
confusion the cyclone is considered as extending “from the to be delayed by the influence of the ocean. 
center of one anticyclone through the ‘low’ to the center ot} Commenting on this general result, Nature (May 29, 1902, 
the next anticyclone.” This is objectionable. Anticyclones | p- 116,) says that in order to investigate this subject The Me- 
should be considered quite apart from cyclones. The progres- teorological Council has made a new departure: 
sive movement of the former does not coincide with the latter. In connection with the publication of the Monthly Pilot Chart of the 
Furthermore, the anticyclone is now considered to be the) North Atlantic and Mediterranean Oceans, the cooperation of the mer- 
dominating factor in determining weather conditions, rather | cantile marine has been enlisted to promptly supply daily records of sea 
than the subordinate factor that the above method of study | temperatures during their voyages. A gratifying response resulted in 
eas ~ | the return of more than 2,500 ocean temperatures for the month of Jan- 
would indicate. : a ee k uary, 1902, and 2,750 for February. This mass of valuable information 
A misplaced decimal point in Table I makes all elevations has been grouped in spaces of 2° of latitude by 2° of longitude and the 


1,000 times too small, an error that is liable to mislead inex-| means obtained. The results between 30° north and 60° north form 
the new feature of the pilot charts of the London Meteorological Office. 


ay onan 1 we f thi al choad b de bef * * * Here we have the commencement of an investigation, which, 

careru: revision is manual made before if continued and improved as may be found necessary, should be fruitful 
second edition is issued.—H. H. K. of the most useful results. 
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From 1872 to 1891 the Weather Bureau carried out similar 
temperature records along the Atlantic coast in rivers and 
harbors, but, owing to our prevailing westerly winds, the At-_ 
lantic Ocean temperatures have but little effect upon American | 
weather. Temperature observations of the Pacific Ocean 
water would be more interesting, but we doubt whether it 
would explain the anomalies of the Pacific coast climates. 
The actual influence of our Great Lakes on the climate of 
stations on the windward side is appreciable by the increased 
cloudiness twenty miles from the shore, but not much beyond; 
its influence on the temperature is only appreciable by the 
prevention of early frosts by reason of the formation of cloud 
and fog. The general influence of the Atlantic Ocean on the 
weather of Great Britain, or of the Pacific Ocean on the 
weather of northern California, Oregon, and Washington is to 
produce cloud, fog, and rain and thus affect the temperature 
indirectly. The direct effect of a rise or fall in the tempera- 
ture of the ocean surface is analogous to the direct effect of 
the changes in the temperature of a land surface. Both 
should be expressible by an algebraic formula, consisting essen- 
tially of two terms, viz: (1) a term expressing the heat given 
back to the air by conduction and convection and radiation, 
all of which, of course, is much larger by daytime and smaller 
by night-time for the land as compared to the ocean, and (2) 
a second term expressing the quantity of latent heat con- 
veyed to the air by the evaporation of moisture, which on the 
average of the day and night is greater for the ocean than for 
the land. But when the lower layers of air thus warmed and 
moistened have moved to a great distance horizontally or 
vertically, or when, without much motion, this air is cooled 
down by radiation, then the land air keeps clear longer than 
the ocean air and it is this property that produces the great 
variety of climates to the leeward of the water. 

It will be interesting to compare the actual figures for the 
monthly mean air temperatures on the west coast of Great 
Britain and on the west coast of North America, and the follow- 
ing table gives the figures as read off from the charts of Bar- 
tholomew’s Physical Atlas, Plate VI of the British Isles, and 
Plate VIII for the United States and Canada. We have taken 
four representative points on the British coast, but only two on 
the American coast, because the latter are so much farther south 
in latitude that, strictly speaking, only the northernmost, viz, 
Vancouver Island, latitude 50°, should be compared with Lands 
End, latitude 50°. 


Great Britain. America. 


Months. 
| Hebrides. Lands End. Vancouver. 
Lat. 57°. Lat. 55°. Lat. 51°. Lat. 50°. Lat. 50°. Lat. 46°. 
January ........ 42.5 42.0 44.5 44.5 42.0 40.0 
February ....... 42.0 42.0 45.0 45.5 40.0 42.0 
42.0 43.0 46.0 46,0 43.0 46,0 
Se 45.0 47.0 49.0 49.5 47.0 49.0 
49.0 51.0 52.5 53.0 49.0 55.0 
August ......... 6.0 58.0 60.0 61.5 55,0 60.0 
September ...... 55.0 57.0 | 53.0 57.0 
49.5 52.0) 49.0 53.0 
November ...... 45.5 45.0 48.05 49.0 | 45.0 47.0 
December...... . 44.0 44.0 46.05 46.0 | 40.0 42.0 
Annual tem- 

perature .... 47.0 49.0 51.5 52.5 | 49.0 0 


Annual ranges 14.0 16.0 14.0 16.0 15,0 20.0 


The general character of the weather is controlled princi- 
pally by the vertical ascent or descent of the wind and by 
its northern or southern direction much more than by the 
fact that it blows from the ocean. All winds that come from 
the Pacific have sufficient moisture to form rain and prevent 
the occurrence of either extremely hot or extremely cold 
weather, provided only they can be forced to rise up and be 


cooled dynamically or blow northward and be cooled by radia- 
tion. Both these causes conspire to form the winter rains on 
the Pacific coast north of latitude 40°, and also in Great 
Britain north of latitude 50°, but neither of them contribute 


to the formation of rain at any time of the ordinary year south 


of San Francisco, Cal., latitude 38°.—C. A. 
TREES AS FORECASTERS OF RAIN. 


A correspondent writes: 


People often say “it is a sign of rain when the wind blows up the 
leaves so as to show the white lower side.’’ What is the element of 
truth, if any, in this that has given rise to this current statement ? 


Since there is no known meteorological reason for the phe- 
nomenon described, the question was submitted to the Chief 
of the Bureau of Plant Industry, United States Department of 
Agriculture, and we give herewith the reply received from Mr. 
A. F. Woods, Pathologist and Physiologist. 


It is true that people often say that the turning up of the leaves is a 
sign of rain. I have heard the remark many times, but as far as my 
observations go the sign does not seem to be a very sure one. There are 
many kinds of trees, like the silver-leaf poplars, in fact all the poplars, 
the maples, and some of the oaks, which turn their leaves up whenever 
there is a fairly strong, steady wind, but they do it as much in clear 
weather as in rainy. It has been suggested to me that possibly the belief 
may have arisen from the fact that winds capable of turning leaves over 
very often precede or follow rainstorms, and as people are usually on 
the alert when the general atmospherie conditions favor rain, looking 
for signs to confirm the general feeling they have that it is going to rain, 
it might be that the turning up of the leaves would be especially noted 
at such times. 


METEOROLOGY IN ARGENTINA. 


It is well known that our countryman, Dr. B. A. Gould, of 
Cambridge, Mass., after having established an astronomical 
observatory in Argentina, turned his attention to climatology 
and inaugurated a meteorological office, under the general 
directorship of Mr. Walter G. Davis, who had accompanied 
him from this country. After publishing about twenty annual 
volumes of meteorological observations and climatological in- 
vestigations, Mr. Davis has now succeeded in realizing the 
great step in meteorology that has been taken by nearly every 
other climatological bureau. He has namely, organized in 
Buenos Ayres, under the Argentine Department of Agricul- 
ture, a branch office that publishes a daily weather map based 
on telegrams from all available points. A recent letter from 
Mr. Davis states that— 


Since the beginning of this year I have had my time fully occupied in 
getting the daily weather map service organized; it is now fairly started, 
but far from being complete. We have free use of the national telegraph 
lines, as well as of nearly all the private railway wires, for the transmis- 
sion of the 2 p.m. observations. At present there are nearly 70 stations 
sending in complete observations and 350 pluviometrie stations. Within 
the next few months I hope to have about 130 second-class stations and 
a large increase in the rain-reporting stations. The observations are 
sent here (Buenos Ayres) and the maps printed in our own establishment. 
The recent extension of the telegraph lines to the southern territories 
has been a great boon to us from a meteorological point of view; the 
coast line is now at Rio Gallegos, in Santa Cruz, and another branch is 
being constructed near the foot of the Cordillera from latitude 38° to 
47° south, and then crosses the country to the Atlantic coast. This is a 
most important line for us, as it will give us communication with the 
region where nearly all the ‘‘ pamperos’’ have their birth and development. 

No attempt has been made at forecasting, as I consider it better to have 
some experience with the conditions as shown by the daily maps before 
undertaking to do too much. I trust, however, that this branch of the 
work will come in due time. 


The daily map published by the meteorological office at 
Buenos Ayres makes a very imposing appearance. It is 16.2 
inches high by 11.1 broad and extends between the forty-sixth 
and seventy-seventh degrees of longitude west from Greenwich 
and between the twenty-first and fifty-seventh degrees of south 
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latitude. This region in the Southern Hemisphere corresponds | Monsieur L. Teisserenc de Bort communicating the results 


to a portion of the Northern Hemisphere, extending north and 
south, between Turks Island, the Bahamas, and Nain, Labrador, 
and, east and west, between the meridians of Washington, D.C., 
and Cape Farewell, Greenland. When this large region in the 
Southern Hemisphere shall have had its storms and “ pampe- 
ros,” its isobars and isotherms thoroughly studied, we shall 
feel that a great advance has been made in the meteorology 
of the globe. 

We are not informed whether the daily weather map of the 
Province of Buenos Ayres, published for ten years past by the 
Observatory at La Plata, will be discontinued, but evidently 
the much more comprehensive work of the general Depart- 
ment of Agriculture must supersede that. 

The elaborate presentation of Argentine climatology com- 
piled by Dr. Davis for the official volume of statistics of that 
republic is about to appear, in Spanish and English text, as a 
special treatise by him on the climate of that region. The 
climatology of Dr. Davis and his new daily weather map show 
that the meteorology of the South Temperate Zone of America 
is in excellent hands.—C. A. 

DANCING DERVISHES OR DUST WHIRLS. 

A correspondent from Statesville, N. C., under date of June 
6, 1902, sends the following interesting description of a phe- 
nomenon observed by him: 

I have seen many whirlwinds but never before one like that observed 
yesterday about 3:30 p. m., some 4 miles south of Statesville. It con- 
sisted of four separate whirlwinds which followed each other to the left 
around the center of a circle 10 or 15 feet in diameter, like horses going 
around a horse power thrashing machine. The whole circle also seemed 
to be moving to the left and around the center of an enlarging coil. The 
motion was made apparent by dust taken up from the soil, and it could 
not well be seen above 10 or 15 feet from the ground. Sometimes, one 
or more of the small whirls would rise so as not to be visible, but pres- 
ently it would touch the soil again in its regular place in the procession. 
This beautiful and curious motion continued for five minutes or more 
over a spot only about 100 feet in diameter. It then advanced northward 
the four whirls enlarging their circle to about 75 yards and then vanishing. 

Dust whirls like that described above are not uncommon 
in hot, dry regions like the interior of Africa or India. One was 
observed in Kansasin 1897 (see Monruty Weatruer Review, Vol. 
XXVII, p. 111), but they are not often seen in this country. 
The following description from Whirls and Dust-Storms of 
India, by P. F. H. Baddeley, London, 1860, may be of interest: 

Another curious phenomenon is often observed in a slowly-moving 
whirlwind; instead of appearing as a simple column, the dust whirl in 
contact with the ground, and for a few feet upward, is found to be com- 
posed of several distinct vortices, or spiral bodies, each one rotating on 
its axisas it revolves round and round the whirling cirele. Each separate 
vortex having attached to it in its horizontal section, the same kind of 
fan-shaped train of dust, as was before remarked with regard to the 
smaller whirlwind columns. 

This remarkable sight gives the idea of a fairy dance round a ring; and 
the motions are from all accounts, exactly imitated by the dancing Der- 
vishes of Turkey; one of their holy exercises being to whirl round and 
round like a top; singly, or in company with several others, performing 
at the same time a gyration round in a circle, as if their dance originated 
in the very phenomenon now described. We may sometimes watch this 
motion for a length of time, without changing our position more than a 
few yards, 

Buchan in his Handbook of Meteorology, London, 1868, 
page 306, gives the following explanation of these dust whirls: 

Whirlwinds are often originated in the Tropies during the hot season; 
especially in flat, sandy deserts, which becoming unequally heated by the 
sun, give rise to numerous ascending currents of air. In their contact 
with each other, these ascending currents give rise to eddies, thus pro- 
ducing whirlwinds which carry up with them clouds of dust. Of this 
description are the duat-whirlwinda of India, which have been described 
and profusely illustrated by P. F. H. Baddeley.—H. H. K. 


THE VARIATIONS OF THE TEMPERATURE OF THE FREE 
AIR AT GREAT ALTITUDES. 


In the Monruty Wearuer Review for September, 1899, Vol. 
XXVII, p. 411, we published a translation of a memoir by 


of over 100 balloon ascensions, made at his observatory at 
Trappes, near Paris, for the purpose of investigating the tem- 
perature of the upper air. Up to that time meteorologists had 
generally assumed that as we ascend in the atmosphere not 
only do the regular diurnal and annual ranges of tempera- 
ture, but also the nonperiodic or irregular variations, steadily 
diminish, so that we soon attain a region of uniform tempera- 
ture. As a first result of the work of Teisserene de Bort it 
seemed likely that the nonperiodic variations diminished very 
little with altitude so that we never attain a region in which 
the air temperature remains constant throughout the year. 
But a more careful examination of these data by Assmann and 
Berson, and especially their analysis of the temperatures ob- 
served in the balloon ascensions made from Berlin, made it 
evident that a region of uniform temperature, after all, may 
exist, but much higher up than was formerly supposed. A 
further contribution to this subject has lately been published 
by Teisserenc de Bort in the Comptes Rendus of the Paris 
Academy of Sciences for April 28, 1902, Vol. CXXXIV, pp. 
987-989, showing the variations of temperature actually ob- 
served in the zone between 8 and 13 kilometers high; this 
we present to our readers in the following translation.—(C. A. 


I have the honor to communicate to the Academy the results of the 
discussion of observations made during 236 ascents of sounding balloons 
sent up from my observatory for dynamic meteorology, and which rose 
above 11 kilometers; 74 of them attained a height of 14 kilometers. 
These observations extend over several years and are distributed 
throughout the various seasons. They permit us for the first time to 
study the temperature of the atmosphere in the zone above a height of 10 
kilometers, bringing to light new and unexpected facts, of which the 
following are the more striking: 

1. In general the diminution of temperature with altitude increases 
as we leave the lower layers and attains in the upper regions hitherto 
explored a value quite near to that which corresponds to the adiabatic 
rate in dry air, but this decrease, instead of going on proportionally 
as we ascend as was formerly assumed, passes through a maximum, 
then diminishes rapidly until it becomes nearly zero at an altitude which 
in our region is on an average about 11 kilometers. 

2. Starting with an altitude that varies between 8 and 12 kilometers, 
according to the atmospheric condition, there begins a zone character- 
ized by a very small rate of diminution of temperature, or even by a 
slight increase, with alternations of cooling and warming. We are not 
able to state precisely the thickness of this zone, but, according to the 
observations already made, it would seem to amount to at least several 
kilometers. 

This is a fact of which we were ignorant up to the present time, and it 
deserves to be taken into very serious consideration in the study of the 
general circulation. I ought to add that these results are not in agree- 
ment with many previous conclusions that had been based upon very 
insufficient evidence. 

By considering the daily atmospheric conditions, we shall at once per- 
ceive that the point of inflection of the curve of temperatures varies within 
rather wide limits, between the altitudes 8 and 13 kilometers. This fact 
has attracted my attention ever since the ascents of our sounding bal- 
loons at night-time furnished sufficiently accurate data.'| We quickly 
recognized that the ascensions in which the temperature ceases to de- 
crease at an altitude of 8 or 9 kilometers are made during weather that 
is under the influence of barometric depressions, and that, on the con- 
trary, the ascensions during high pressure are characterized by an eleva- 
tion of the zone where the temperature tends to become uniform. 

I have given to the Physical Society of Paris, in my communication of 
June 16, 1899, a very fine example of this phenomenon, by comparing the 
eurves of the 14th and of the 23d of March, 1899; nevertheless as this 
result was absolutely new and contrary to theoretical predictions, I de- 
sired to multiply the experiments and overcome as far as possible the 
many causes of error before presenting the results to the Academy. 

I had first to endeavor to secure ascensions, under difficult cireum- 
stances, that should attain altitudes sufficient to assure that the phe- 
nomenon to be studied should not be confined to the extreme or highest 
portion of the ascent of the balloon. As we approach the equilibrium 
stage (where the balloon floats along horizontally), the ventilation due to 
the ascending movement fails and we must fear the influence on the ther- 
mometer of the radiation from the sun and from the balloon, as also the 
influence of the mass or sluggishness of the self-register itself. After 


'T have already explained to the Academy, in my note of 1898, the pre- 
cautions taken in order to prevent the balloon from passing too rapidly 
in a vertical direction through the layers of air and to thus overcome the 
sluggishness of the thermometers. 
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persevering efforts we succeeded in sending up, even in bad weather, 
paper balloons carrying self-registers to altitudes of 13 and 14 kilometers. 
Notable improvements in the instruments have enabled us to isolate the 
sensitive portion of the thermometer from the mass of the self-register, 
whose calorific sluggishness is quite large. 

The records of much higher precision obtained under these conditions 
have fully confirmed that which we had at first noticed, and we have 
been able to separately consider the curves of the self-registers for dif- 
ferent conditions, or types, of weather. 

The following table is a résumé of this classification as arranged in 
two groups both of which indicate the same result. 


Résumé of temperature measurements by means of sounding balloons. 


| Location of center of high | Location of station rela- 
| pressures, | tive to low pressures, 
sO | z= 
| 
a |e 
| | 
| | 
| Kilo. Kilo. Kilo. Kilo. Kilo. Kilo. Kilo. Kilo. Kilo. 
Altitude of isothermal 1899-0 | 11,3) 12.1) 11.7) 11.2 12.2) 11.4 113 99) 10.4 
zone.* p 1901-20 11.8) 12.8) 12.5) 11.5 | 11.3) 119 9.7 
Altitude of zone of less | | | 
than 0.4° tempera- | 1509-0 10.0 10.7) 10.8 10.1) 11.0) 10.5) 10.5 9.1 9.6 
ture decrease per 100 [1901-2 10.0 11.5 10.8 10.7 10.5, 10.4 10.5 9.6 8.6 
meters. | | | 
191-2) 80) 88) 84) 85) KE) BS) 
Mean value of maxi- 1899-0) 0.93) 0.95 92 87 0.89 | 0.93 | 0,92 


0.92 0. 89 0. 
mum rate of decrease. {1901-2 0.93 0.88 0.91 0.90 0.95 | 0.88 0.90 | 0.89 | 0. 92 
| | | | 


*That is, no vertical gradients.—Ep. 
+So in original, but may be a misprint for “the station.’”’—Ep. 


As is shown by this table, the altitude of the isothermal 
zone is in the neighborhood of 12.5 kilometers in the central 
portions of the areas of high pressure and north of these, but 
descends to 10 kilometers in the centers of areas of low pres- 
sure. Hereafter we shall see the correlation of this altitude 
above sea level with the temperature of the air under these 
opposing atmospheric conditions. 


—< 
HALOS, PARHELIC CIRCLES AND CONTACT CIRCLES. 


Mr. J. A. Warren, Voluntary Observer, Santee, Nebr., sends 
us the following: 

To-day (June 23) at 1:15 p. m., my attention was called to a peculiar 
halo which my informant called a rainbow, but it was no rainbow. It 
was a broad band of rainbow colors below the sun, and perhaps a little 
nearer to the horizon than to the sun. It appeared perfectly horizontal 
with no curvature toward or from the sun, and extended about one-ninth 
of the distance around the sky. It was very wide, perhaps 7°, and the 
colors all very distinct, the red being toward the sun. The halo contin- 
ued about thirty minutes after I first saw it. Thesky was overcast with 
a thin layer of stratus clouds and one of cirrusalso. Soon after the dis- 
appearance of this halo the 22° halo appeared. Can you tell what this 
was? I should think it the 45° ring, except that it did not curve toward 
the sun and was so very wide. 

A great variety of circles have been observed about the sun; 
they may be divided into the three following classes: 

1. Halos, having the sun at the center; 

2. Parhelic circles, passing through the sun; 

3. Contact circles, tangent to the halos. 

At least three varieties of halos have been observed: a, the 
most common of all having a radius of 22°; », a halo of 46° 
radius; ¢, the great circle of Hevelius, having a radius of 90°. 
The first two of these are red on the inner side, or the side 
nearest the sun, and blue on the outer side, while the third is 
nearly white. 

Four parhelic circles have been described; one parallel to 
the horizon, one perpendicular to it, and two very faint ones 
about 30° on either side of the latter. These four circles are 
white. 

A great number of contact circles have been observed tangent 
to the halos, most commonly occurring at the highest_and low- 


4] —_-4 


est points of the 22° and 46° circles. The one tangent at the 
highest point of the 46° circle, and both those tangent to the 
22° circle, have been described as horizontal, or circumzenithal, 
circles, but I have been unable to find a description of a hori- 
zontal circle tangent to the lowest point of the 46° circle pre- 
vious to that here given by Mr. Warren. It frequently hap- 
pens, as was the case at Santee, that the tangent circle alone is 
observed, the halo itself being invisible. 

At the numerous intersections of these various circles, par- 
helia, or mock suns, or sundogs, are formed, often of great bril- 


_| lianey. 


A more complete description of these phenomena may be 
found on pages 216 to 225 of Loomis’s Treatise on Meteorology; 
pages 422-440 of Kamtz’s Meteorology, translated by ©. V. 
Walker, London, 1845; and on pages 295 and 305 of the 
Monraty Weatuer Review for July, 1897, Vol. XXV. 

In fig. 1 is reproduced a sketch of a brilliant solar halo ob- 
served at Fort Egbert, Alaska, transmitted by Mr. C. C. George- 
son, special agent in charge of the Experiment Station of the 
United States Department of Agriculture, at Sitka, Alaska. 


Fria. 1.—A brilliant solar halo. 


No description accompanied the sketch, but apparently there 
were observed the halos of 22° and 46° radius, contact circles 
at the highest point of each of these, a horizontal parhelic 
circle, three parhelia on the 22° circle, with prolongations from 
those at the intersection of the 22° circle with the parhelic 
circle. In the original sketch the horizontal circle is made to 
appear red on the lower and blue on the upper side, but this 
could hardly be the case, since this circle is supposed to be 
caused by the reflection of light from the vertical faces of snow 
crystals, while the halos and the contact circles are produced 
by the refraction of light that passes through the snow crystals. 

These phenomena are seen at their best in high latitudes 
when the sun is near the horizon, as was the case at Fort Eg- 
bert on March 21, 1902.—H. H. K. 


ERRATA. 


Monruty Weatuer Review, August, 1901, page 365, column 1, 
equation (a), for “W” read “log W.” 

Monruty Weatuer Review, May, 1902, page 250, column 1, 
line 5 from the bottom, for “produces” read ‘maintains ”’; 
page 255, Table 19, column 8, line 7, for “8125” read “3125”; 
page 257, column 2, line 8 from bottom, for “expected” read 
“anticipated”; page 258, column 1, line 12, for “the tornado 
tube” read “the half of a tornado tube”. 
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THE WEATHER 


OF THE MONTH. 


By W. B. StockMmAN, Forecast Official, in charge of Division of Records and Meteorological Data. 


CHARACTERISTICS OF THE WEATHER FOR JUNE. 


A normal amount of sunshine obtained in the Middle At- 
lantic States, a slight deficiency in the Florida Peninsula, and 
marked deficiencies, ranging from 0.5 to 1.6 in the South 
Atlantic and Gulf States, the Plateau, southern slope, and 
Pacific coast regions; elsewhere it was above the normal in 
values ranging from 0.2 in the Ohio Valley and Tennessee to 
1.2 in the middle slope region. 

In the Atlantic, Gulf, and Pacific States, the southern slope, 
and southern and middle Plateau regions the relative humidity 
was below the normal from 2 to 10 per cent; elsewhere it was 
above the normal from 1 to 7 per cent, except in the northern 
Plateau region where it was normal. 

In the South Atlantic and west Gulf States, North Dakota, 


the Plateau and northern and southern slope regions, and the 


Pacific coast districts there was a deficiency in precipitation 
ranging generally from 0.1 inch in the south Pacific district, 
to 2.6 inches in the southern slope region; in the east Gulf 
States the departure amounted to 4.2 inches; elsewhere the 
precipitation was in excess of the normal in values from 0.4 
inch in the middle slope region to 2.5 inches in the lower Lake 
region. Since January 1, 1902, the accumulated deficiencies 
amounted to from 5.0 to 7.4 inches in the Ohio Valley and 
Tennessee and the Gulf and South Atlantic States, while the 
greatest accumulated excess is but 2.7 inches in the north 
Pacific region. 


In the South Atlantic and Gulf States, the southern slope. 
and southern and middle Plateau regions, and the middle and 


south Pacific coast districts the temperature was above the 
normal in values ranging from 0.4° in the South Atlantic 
States to 2.5° in the east Gulf States; in all other districts it 
was below normal, and, as a rule, the departures were greater 
than where excesses obtained, ranging from 2.0° to over 5.0° 
in New England, the northern slope, Missouri Valley, upper 
Mississippi Valley, the Lake region, and North Dakota. The 
only districts showing a very decided accumulated departure 
since January 1, 1902, are the upper Lake region, the northern 
slope, and North Dakota, where the average daily excess ranged 
from 2.0° to 2.8°. In the districts where accumulated defi- 
ciences obtained the values were not so great, the highest be- 
ing 1.4° in the South Atlantic States. 

The highest mean pressure obtained over the north Pacific 
and northern part of the middle Pacific districts. Another 
area of relatively high mean pressure overlay the Virginias 
and eastern Kentucky southward to southern Florida and the 
Gulf of Mexico. 


PRESSURE. 


The distribution of monthly mean pressure is shown graphic- 
ally on Chart IV and the numerical values are given in Tables 
T and VI. 

The highest mean pressure, 30.00 inches or slightly higher, 
obtained over the north Pacific and the northern part of the 
middle Pacific regions, in which area the departures for the 
month were slightly deficient. From the Virginias and east- 
ern Kentucky southward to the Gulf of Mexico and the ex- 
treme southern part of Florida another area of relatively high 
pressure, 29.95 to 29.97 inches, obtained, with departures from 
the normal for the month of —0.04 to —0.06 inch. 

The region of lowest pressure overlay southern Arizona and 
southwestern New Mexico, with mean readings of somewhat 
less than 29.70 inches, and departures from the normal for the 
month of from —0.05 to —0.08 inch. 

The only region where the pressure was above the normal 


' was from northern and south-central Nebraska northward over 


the Dakotas and northwestward over Montana, northern Idaho 
and northeastern Washington, with values not exceeding + 0.06 
inch. In northern New England, northeastern New York, ex- 
treme northwestern Texas, and northern New Mexico the de- 
partures were greatest and ranged from —0.10 to —0.13 inch. 
In northeastern Colorado, Wyoming, Nebraska, except the ex- 
treme eastern and southeastern parts, South Dakota, western 
North Dakota, Montana, central and northern Idaho, Wash- 
ington, and northern Oregon, the pressure increased over that 
of May, 1902, from 0.01 to 0.11 inch; elsewhere it diminished, 
and generally with marked changes—in the Middle Atlantic 
and New England States, lower Lake region, upper Lake re- 
gion, except about southern Lake Michigan, and in central 
California, the decrease amounted to 0.10 to 0.14 inch. 
PD @ 
TEMPERATURE OF THE AIR. 

The distribution of monthly mean surface temperature, as 
deduced from the records of about 1,000 stations, is shown on 
Chart VI. 

The average temperature for the several geographic districts 
and the departures from the normal values are shown in the 
following table: 


Average temperatures and departures from normal. 


° Average | 
| tempera- De | | gAverase 
> tures or the epartures 
Districts. forthe current | 
month, | January 1. January 1. 
| 
| | | | | ° 
New England ................... 8 60.6 —23/ +1. 
Middle Atlantic ................. | 12 69.0 —1.9 — 2.7 | 
| 10 77.6 +0.4 — &3 —1.4 
Florida Peninsula............... ~ 80.7 +1.0 | — 5.0 | —0.8 
9 81.3 $2.5) — 4.1) —0.7 
81.2 | +2.1 | + 2.9) +0.5 
Ohio Valley and Tennessee. .... . 11 72.7 —1.3 | — 6.9 | —1.2 
8 63.0 | — 08 —0.1 
10 | 58.3 | 411.7 +2.0 
North Dakota ............ ...... 8 | 59.1 +167) +2.8 
Upper Mississippi Valley........ 11 67.9 | —3.3 | +43 +0.7 
Northern Slope.................. | 7 60.9 | +12.8 +21 
Middle 6 | 71.2 | —0. 4 | + 8&2 +14 
Southern Slope .............+.++- 6 78.1 +1.9 | + 7.6 1.3 
Southern Plateau................ 13 | 74.3 | +1.1— +17 Te 3 
Middle Plateau..................| 9) 65.6 +1.6 | + 6.5 41.1 
Northern Plateau .............-.|} 12 60.6 | —0.3 | + 6.5 | +1.1 
7 58.1 | +24 +0.4 
5 62.3 +0.5 —0.4 
South Pacific 4 67.3 | +0.8 —1.4 —0.2 
| 


| In the South Atlantic and Gulf States and the middle and 
‘southern parts of the slope, Plateau, and Pacific regions the 
temperature was above the normal, the value amounting to 
4.5° in southwestern Texas; elsewhere it was below the nor- 
mal, and generally the departures were greater than in the 
region where it was above. 

Maximum temperatures of 80° or higher everywhere oc- 
curred, except about Lake Superior, the Strait of Mackinac, 
and on the immediate coasts of the north Pacific and northern 
part of the middle Pacific regions; of 90° or higher in New 
England, New York, northern Pennsylvania, eastern West 
Virginia, northeastern Ohio, the upper Lake region, except 
about extreme southern Lake Michigan, extreme northern 
Illinois, northeastern Iowa, Wisconsin, and Minnesota, gen- 
erally, northern North Dakota, Montana, except the south- 
eastern part, Wyoming, except the extreme western part, ex- 
treme northern Idaho, Washington, western Oregon, and ex- 
treme northwestern California; 100° or higher generally in the 
interior of the Carolinas, Georgia, the east Gulf States and 
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Louisiana, Texas, except the extreme southeastern part, south- 
western Colorado, southeastern Utah, New Mexico, Arizona, 
southern California, and the interior of central California; 110° 
or higher in north-central Texas, western Arizona, and south- 
eastern California, and 120° to 127° in extreme southeastern 
California and parts of extreme southwestern Arizona. 

Freezing temperatures occurred in scattered localities in 
New Hampshire and northeastern New York, southeastern 
North Dakota, South Dakota generally, western Montana, 
Wyoming, northwestern Colorado, southern Idaho, west-central 
Utah, northern Nevada, northeastern California, and parts of 
the interior of Washington. 

In Canada.—Prof. R. F. Stupart says: 


Vancouver Island is the only part of the Dominion where the mean 
temperature for June wasas high asthe average, In the Northwest Terri- 
tories and Manitoba the negative departures ranged between 5° and 8°, 
and in Ontario, Quebec, and the Maritime Provinces between 2° and 5°. 
A negative departure of about 5° in Alberta diminished westward to 3° 
at Kamloops, and to nil at the Strait of Georgia, and a slight positive 
departure occurred at Victoria. 


PRECIPITATION. 


Precipitation in amounts from 10.0 inches to 13.9 inches oc- 
curred in west-central Indiana, north-central Dlinois, central 
and extreme southwestern Iowa, southeastern Kansas, and 
parts of southeastern Texas; and 15.0 inches in the interior of 
north-central Florida. No precipitation was reported from 
parts of southeastern California, western Arizona, west-central 
and southern Nevada, and the central Rio Grande Valley. 


Average precipitation and departure from the normal. 


Average. Departure. 
Districts 23 
Current Current lated 
=* month. month, | since 
| Jan. 1. 
10 3.13 63 —1.8 —7.4 
Ohio Valley and Tennessee.............. 11 5.30) 123 +1.0) —5.0 
8 6.10 169 +2.5 | —1.0 
North 8 3. 36 | 89 —0.4 | +1.5 
11 5.74 126 +1.2 —0.7 
| ll 5. 36 123 +1.0 —2.3 
Northern Slope 7 2. 20 | 85 —0.4 +0,2 
6 3. 42 | 114 +0.4 +1.6 
18 0. 10 | 25 —1.4 
8 0.19 | 32 —0.4 —1.1 
7 1, 67 74 —0.6 +2.7 
5 0. 06 13 —0.4 +1.5 
| 4 T. 0 —0.1 —0.6 


The precipitation was above ‘the normal | in . New England, 
generally, the Middle Atlantic States, Virginia, except the 
southeastern part, northwestern South Carolina, north-central 
and extreme southern Florida, eastern and extreme southwest- 
ern Tennessee, West Virginia, Kentucky, Ohio, Indiana, lower 
Michigan, Illinois, except the extreme southern part, northern 
Arkansas, northeastern Oklahoma, eastern Kansas, Missouri, 
Iowa, southern Wisconsin, central South Dakota, eastern Ne- 
braska, parts of central Colorado and southwestern Idaho, 
northwestern North Dakota, and northeastern Montana, the 
excess amounting to from 4.0 to 6.0 inches in northeastern 
and central Ohio, central Illinois, southwestern Missouri, south- 
eastern Nebraska, and the extreme southern part of Florida; 
elsewhere it was below the normal, the deficiencies in the Gulf 
States and on the south Atlantic coast amounting to from 2.0 
to 6.0 inches. 

HAIL. 

The following are the dates on which hail fell in the respec- 

tive States: 


Alabama, 3, 18, 20, 28. Arizona, 11. Arkansas, 3, 18, 19, 
20, 21. California, 1,10. Colorado, 4, 5, 11, 12, 13, 14, 15, 
16, 26, 27, 28, 29, 30. Connecticut, 3. Delaware, 23, 26. 
Florida, 18, 20, 22. Georgia, 7, 8, 9, 14, 16, 22. Idaho, 1, 4, 
5, 25, 26, 30. Lllinois, 2, 3, 4, 9, 10, 11, 12, 13, 15, 25, 26, 28. 
Indiana, 1, 6, 7, 11, 13, 15, 25, 26, 27. Iowa, 1, 2, 3, 4, 5, 6, 
10, 11, 12, 13, 15, 18, 24, 25. Kansas, 6, 19, 20. Kentucky, 
3, 7, 13, 15, 18, 25, 26, 27, 28, 30. Louisiana, 9, 11, 18, 19, 20, 
21, 28. Maine, 24, 25. Maryland, 3, 13, 25, 29. Massachu- 
setts, 3. Michigan, 12, 15, 22, 23, 24, 25, 28. Minnesota, 1, 
2, 7, 8, 9, 14, 20, 21. Mississippi, 17, 18, 19, 20, 27. Missouri, 
15, 18, 28. Montana, 1, 3, 4, 8, 14, 15, 16, 17, 18, 24, 25, 26, 
29, 30. Nebraska, 1, 4, 5, 6, 7, 10, 11, 12, 13, 14, 16, 19, 23, 
24, 26, 27, 28, 30. Nevada, 1. New Hampshire, 3, 4, 5. New 
Jersey, 7, 13, 14, 23, 24. New Mexico, 3, 4,6, 10,11,16. New 
York, 2, 3, 7, 14, 15, 16, 17, 21, 23, 24, 26. North Carolina, 6, 
8, 11, 12, 21. North Dakota, 1, 5, 10, 24. Ohio, 6, 7, 8, 12, 
13, 14, 15, 18, 22, 23, 24, 25, 26, 28. Oklahoma, 13, 14, 15. 
Pennsylvania, 3, 12, 13, 16, 21, 23,24. Rhode Island,4. South 
Carolina, 4,8, 21, 26. South Dakota, 5, 6, 12, 14, 21, 24, 30. 
Tennessee, 1, 5, 7, 8, 12, 13, 18, 21, 26. Texas, 2, 6, 12, 28, 29, 
30. Utah, 1, 28. Vermont, 5, 24. Virginia, 12, 13, 21, 28, 30. 
Washington, 3,4, 14. West Virginia, 12, 18, 19, 23, 25, 26. 
Wisconsin, 2, 12, 21. Wyoming, 1, 13, 15, 27, 28. 


SLEET. 


The following are the dates on which sleet fell in the re- 
spective States: 

Idaho, 1. Minnesota, 20,21. North Dakota, 19, 20. Ohio, 23. 

In Canada.—Professor Stupart says: 

In nearly all parts of the Dominion the June rainfall was in excess of 
the average; in Quebec, northern New Brunswick, and Manitoba it was 
from one-third greater to double the average, and the same is true over 
a large portion of Ontario. In the more central parts of Alberta, as in 
May, the rainfall has been phenomenal, Calgary reporting four times the 
average amount; this extreme excess did not, however, extend north of 
Wetaskiwin, and in the neighborhood of Edmonton there was even a 
small deficiency. In the upper mainland of British Columbia there was 
an excess, but in the lower mainland a deficiency, which was even more 
pronounced in Vancouver Island. 


SUNSHINE AND CLOUDINESS. 


The distribution of sunshine is graphically shown on Chart 
VII, and the numerical values of average daylight cloudiness, 
both for individual stations and by geographical districts, 
appear in Table I. 

The averages for the various districts, with departures from 
the normal, are shown in the table below: 


Average cloudiness and departures siades the normal. 
| £2 | 
Districts. £ Districts. 
|< 
ce 5.3 + 0.2 || Missouri Valley ............. 5.5 | + 0.7 
Middle Atlantic.............. 5.0 | — 0.0 | Northern Slope.............. 6.1) +03 
South Atlantic ............... 4.1|/—0.8 Middle Slope 49) +1,.2 
Florida Peninsula............ 5.4 | — 0.1 | Southern Slope.............. 3.6) —0.8 
3.2 | — 1.6 | Southern Plateau ........... 123) —07 
ves 3.2 | — 1.4 || Middle Plateau ............. 24; —0.6 
Ohio Valley and Tennessee...) 5.2 | + 0.2 Northern Plateau ........... 45, —0.6 
| + 0.8 || North Pacific................ 5.6) 
6.0 | + 0.8 || Middle Pacific .............. 17) —15 
North Dakota. @2 || South 25| —06.8 
Upper Mississippi Valle y. 6.0 1.0) 
WIND. 


The maximum wind velocity at each Weather Bureau station 
for a period of five minutes is givenin Table I, which also gives 
the altitude of Weather Bureau anemometers above ground. 

Following are the velocities of 50 miles and over per hour 
registered during the month: 


| 
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Reports were most numerous from: Missouri, 454; Ohio, 
|434; Illinois, 414; Iowa, 373. 


s | g i Auroras.—The evenings on which bright moonlight must 
Stations. , 1% ; Stations. ol ¥ have interfered with observations of faint auroras are assumed 
3 Siz = 2 € (to be the four preceding and following the date of full moon, 
— viz: 16th to 24th. 
Abilene, Tex............. nw. | Pierre. 8. Dak...........| 24) 67 | nw. In Canada: Thunderstorms were reported as follows: St. 
| | nw. John, N. B., 2; Yarmouth, 17; Charlottetown, 2; Father Point, 
at) 16; Quebec, 2; Montreal, 24; Ottawa, 4; Kingston, 15; Toronto, 
2, 12, 15, 24; Port Stanley, 2, 3, 11, 13, 15, 16, 23, 24, 25; Parry 
Mount Tamalpais, Cal....| nw. Do 6s) aw. |Sound, 2; Port Arthur, 2, 3, 9, 24; Winnipeg, 2, 11, 17; Min- 
nw, medosa, 1, 9, 11, 19; Medicine Hat, 7, 10, 15, 16, 24; Swift 
20) 65 | nw. 17, +59) ow. |Current, 1, 4, 10, 11, 30; Banff, 15, 29; Prince Albert, 22, 29. 
21 60 | nw. | rhe 66 nw. 
24; ow. | 25| 68| nw. No auroras were reported from Canada during June, 
25 50 | nw. 26 72 | uw. 1902. 
26 60 | nw. 27 80 | nw. 
27 52 | nw. 28 62 | nw. 
96] 62] aw. |) Yankton; 8, 25] 64 | nw. HUMIDITY. 


The average by districts appear in the subjoined table: 


ATMOSPHERIC ELECTRICITY. Average relative humidity and departures from the normal. 


Numerical statistics relative to auroras and thunderstorms | | 
are given in Table IV, which shows the number of stations Districts. 2 rE: Districts. i: 32 
from which meteorological reports were received, and the 5 | gé3 | | g ge 
number of such stations reporting thunderstorms (T) and ————————--——~ | | — 
auroras (A) in each State and on each day of the month, $ | ! | s | 

77| Missouri Valley ............. | 72 3 
Middle Atiantic.............. 70 _ 8 || Northern Slope.............. | 7 
ceived during the current month as against 6,670 in 1901 and Beet | Southern Plateaw 

The on which of reports of thunderstorms lamer Lake +3 North Pacific 
for the whole country was most numerous were: 13th, 402; | 
7th, 351; 15th, 328; 3d, 316. 


DESORIPTION OF TABLES AND CHARTS. 


By W. B. Stockman, Forecast Official, in charge of Divison of Records and Meteorological Data. 


Table I gives, for about 145 Weather Bureau stations mak-| from which meteorological reports of any kind have been re™ 
ing two observations daily and for about 25 others making ceived, and the number of such stations reporting thunder- 
only one observation, the data ordinarily needed for climato- | storms (T) and auroras (A) on each day of the current month. 
logical studies, viz, the monthly mean pressure, the monthly | Table V gives a record of rains whose intensity at some 
means and extremes of temperature, the average conditions as period of the storm’s continuance equaled or exceeded the 
to moisture, cloudiness, movement of the wind, and the depar- following rates: 
tures from normals in the case of pressure, temperature, and puration, minutes 


bulb temperatures. The altitudes of the instruments sane In the northern part of the United States, especially in the 
ground are also given. colder months of the year, rains of the intensities shown in 

Table II gives, for about 2,700 stations occupied by volun-| the above table seldom occur. In all cases where no storm 
tary observers, the highest maximum and the lowest minimum of sufficient intensity to entitle it to a place in the full table 
temperatures, the mean temperature deduced from the average has occurred, the greatest rainfall of any single storm has 
of all the daily maxima and minima, or other readings, as been given, also the greatest hourly fall during that storm. 
indicated by the numeral following the name of the station, Table VI gives, for about 30 stations furnished by the Cana- 
the total monthly precipitation, and the total depth in inches dian Meteorological Service, Prof. R. F. Stupart, director, the 
of any snow that may have fallen. When the spaces in the means of pressure and temperature, total precipitation and 
snow column are left blank it indicates that no snow has fallen, depth of snowfall, and the respective departures from normal 
but when it is possible that there may have been snow of which values, except in the case of snowfall. 


no record has been made, that fact is indicated by leaders, | 
thus (....). 


Table VII gives the heights of rivers referred to zeros of 
gages. 


Table III gives, for all stations that make observations at 
NOTES EXPLANATORY OF THE CHARTS. 


8 a. m. and 8 p. m., the four component directions and the 
resultant directions based on these two observations only and Chart I, tracks of centers of high areas, and Chart I, tracks 
without considering the velocity of the wind. The total move- of centers of low areas, are constructed in the same way. The 
ment for the whole month, as read from the dial of the Rob- roman numerals show number and chronological order of 
inson anemometer, is given for each station in Table I. By highs (Chart I) and lows (Chart II). The figures within the 
adding the four components for the stations comprised in any circles show the days of the month; the letters a and p indi- 
geograpical division the average resultant direction for that cate, respectively, the 8 a. m. and 8 p. m., seventy-fifth 
division can be obtained. meridian time, observations. Within each circle is also given 

Table IV gives the total number of stations in each State (Chart I) the highest barometric reading and (Chart II) the 


— 
precipitation, | total depth of snowfall, and the mean wet- | ®#tes per hour (ins 3.00 1.80 1.40 1.20 1.08 = 0.6 0.90 0.56 0.84 0.75 0.60 0.54 0.50 
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lowest barometric reading at or near the center at that tise, | Chart V.—Hydrographs for seven principal rivers of the 


Chart IIT.—Total precipitation. 
ing the depth of rainfall is given on the chart itself. 
isolated stations the rainfall is given in inches and tenths, 
when appreciable; otherwise, a “trace ’’ is indicated by a capi- 
tal T, and no rain at all by 0.0. 

Chart IV.—Sea-level pressure and resultant surface winds. 
The pressures have been reduced to sea level and standard 
gravity by the method fully described by Prof. Frank H. 
Bigelow on page 13 of the January, 1902, Revirw. The 
pressures have also been further reduced to the mean of the 
twenty-four hours by the application of a suitable correction, 


to the mean of the 8 a. m. and 8 p. m. readings, at stations | 


taking two observations daily, and to the 8 a. m. or 8 p. m. 
observation, respectively, at stations taking but a single ob- 
servation. The diurnal corrections so applied will be found 
in Table 27, Volume II, Annual Report of the Chief of Weather 
Bureau, 1900-1901. 

The wind directions are the computed resultants of obser- 
vations at 8 a. m. and 8 p. m. daily. 
is shown by figures attached to each arrow. 


The resultant duration | 


The scale of shades show- United States. 


For. 


Chart VI.—Surface temperatures; maximum, minimum, and 
mean. Lines of equal monthly mean temperature in red; lines 
of equal maximum temperature in black; and lines of equal 
minimum temperature (dotted) also in black. 

Chart VIL.—Percentage of sunshine. The average cloudi- 


ness at each Weather Bureau station is determined by numer- 


ous personal observations during the day. The difference 
between the observed cloudiness and 100, it is assumed, repre- 
sents the percentage of sunshine, and the values thus obtained 
have been used in preparing Chart VIL 

Chart VIIL—West Indian monthly isobars, isotherms, and 
resultant winds. 

Chart IX.—The total snowfall. This is based on the reports 
from regular and voluntary observers, and shows the depth of 
the snowfall during the month in inches. In general, the depth 


is shown by lines inclosing areas of equal snowfall, but in 


special cases figures are also given. 
Chart X.—Snow on ground on January 31, 1902. 


New England. 


Nantucket ......... 
Block Island ....... 
Narragansett ...... 
New Haven ........ 
Mid. Atlantic States. 
Albany... 

Binghamton ....... 
Harrisburg. ........ 
Philadelphia ....... 
Seranton .........+. 
Atlantic City....... 


Washington ....... 
Cape Henry .......- 
Lynchburg........- 


Norfolk ..........-- 


Richmond.......... 
Atlantic States. 
Charlotte........... 


Wilmington ....... 

Charleston ......... 

Columbia 

Augusta. ..........- 

Savannah .......... 

Jacksonville ....... 
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Pensacola .......... 
Montgomery ....... 
Meridian .......... 
Vicksburg. ......... 
New Orleans ....... 
Port Eads .......... 
West Gulf States. 


Little Rock ........ 
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Fort Worth ........ 
Galveston .......... 
Palestine........... 
San Antonio ....... 
Ohio Val. and Tenn. 
Chattanooga ....... 
Knoxville ......... 
Memphis ........... 
Nashville .......... 
Lexington ......... 
Louisville .......... 
Evansville ......... 
Indianapolis ....... 
Cincinnati ......... 
Columbus .......... 
Pittsburg .......... 
Parkersburg ....... 
cece 


Cleveland .......... 


Upper Lake Region. 
Alpena 


Grand Haven ...... 
Houghton ......... 
Marquette, ......... 
Port Huron ........ 
Sault Ste. Marie... . 


Bismarck .......... 
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TABLE I.—Climatological data for Weather Burea 


Temperature of the air, in degrees 


Pressure, in inches. 


2. 


Barometer above 


perature of the | 
w-point. 


per cent. 


de 
relative humidity, 


, reduced to 
normal, 


normal, 
range. 


| Actual 


Departure from 


sea level, feet. 
above ground. 

| Anemometer 
above ground. 
mean min. + 


mean of 24 hours. 


Sea level, redu 
to mean of 24 hrs. 


Mean max. 
Total. 


| Mean wet thermometer. 


| Maximum, 

Mean maximum. 

Minimum. 

| Mean minimum. 

| Greatest daily 
| Mean tem 


Departure from | 


| Thermometers 


iona, June, 1902. 


Precipitation, in 


nehes. 


EE 
it 


‘Days with .01, or 


‘more, 

Total movement 
tmhiles, 

Prevailing direc- 
tion. 


| 
| 
| 
| 


| Mean 
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ax 


HEE 


HON UO 
ERGRRER 
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333 


SEE 


z22 


SEE 
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SSC 
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eer 
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22 
oS 
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coe en 


gs 


EE 
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t+ 
FSR 


+44 


eS 
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t+ 1 1+ 


neces 


++1 +1 


= 
x 


ee 


Maximum 
velocity. 


| Miles per 
hour. 
| Direction. 


30 | se, | 26 
| 
| 8 
37 | ow. 18 
Bin. | 17 


8 
23) nw 12 
499 26 


34 | sw 2 
w. 26 

| 47 w. 16 
| 16 
#2in | 8 
42 | Ww. | 7 
45 one. 8 
36 sw. 15 
| 42 sw. 15 
| 48 | sw. | 13 


26 Os, 28 
| 33 ne. | 20 
| 28 | se, 18 
s. | 28 

30 | se. 27 

38 se. 28 

460 sw. 

46 28 

36) | 26 

48) nw. 

49 ose. 27 

39 | s. 27 

24 se. | 29 

| 
7 | sw. | 28 

52) w. | 18 

40) sw. | 28 

37 | sw. | 25 

nw 27 

Bi nw. 15 

45 | sw. | 28 

37 | sw. | 7 

36 | w. 29 

48 | sw. | 25) 

24 s. 25 

49°) ow. 12 

12 

ow. 26 

28 w. 26 

35 | w. 21 

39 | s. 25 

Si ne. | 29 

32 nw. | 25 

38) ne. | 29 

48° nw. 12 

34) nw. | 26 

36 | nw. | 21 

38 i sw. | 3 

30) w. 

40) 21 

35) ow 2 

nw 26, 

45 ne. | 29 

38 | 2 

46 | sw. 2 

36 ow. 2 

3 

52 | se. | 

48 


cloudiness 
tenths. 


Total snowfall. 


Cloudy days. 


| Partly cloudy days. 
Average 


| Clear days. 


tw 


= 
> 


_+ 


ISS 


$22 Junr, 1902 
| instruments. ahrenheit. _| 
Stations. 3 | 
6,704 sw. 7 14 
Portland, Me.......| 108) 81 117 | 29.71 17 | 6,248 | 
Northfield | 65 | 28.92 | 16 | 6,357 
43 | 85 | 29.88 12 10,110 | sw 9 18 
11 | 90 | 29.87 14 11,293 sw. 12 13 
‘9997 12 | 6,251 | sw. 12 14 
97/102 | 29.78 — .09 | 58 | 53 | 69 19 | 5,552 | 
875) 79 90 | 28. 97 17 | 4300 w. 6 14 
| 476 15 | 5,352 | w. 6 16 
9 50/28/61 | 50 614 12 | | ow. | | 26 151 13 
| 59 23 61 498 12 | 5,353 | 33 nw. | 16 12 13 
Belt 78 9 62/29 64/59 66 4.30 | 5.598 nw. | 30) nw. | 26 5 15 1 
76 | 29.81 24) 61) 28 64) 58 65) 2.70 11 | 4,954 | nw. 11 
5 | 58 | 29.95 109 64/27 1.35 11 | 9,242 
681) 83 | 88 | 2. 22 10 61 | 38 58 63) 3.89 6 3416 nw, 
91/102 |111 | 29.85 10, 66 | 28 | 68 | 66 79 | 2.88 7,171 s. 
144) 82 | 90 | 29.81 64 31 7 | 4,544 | 
7 | 4.07 4,976 sw. 
773) 68 | 76 | 29.14 24 66 27 63 | 68 | 4.07 13 | 4,976 
29. 97 2 = 70 | 68 | 81 | | S73 = 
Ralelgte 876) 98 | 29. 56 06 24 66 29 12 4, 901 sw. 
78) 82 | 90 | 29. 88 .04 10 68/25 70) 67 | 78) 8.17 sw. 
48) 14 | 92 | 29.98 on — . 04 9 73/22/73 | 70/76) 1.82 14 | 8,506 s. 
51/114 |122 | 29. 60 . 05 28 68/27 69/65/70) 4.43 10 | 6,098 sw. 
180) 89 | 97 | 29.76 — 70 28 70 70 4. 55 | 
65, 79 | 89 | 29.90 18 | | 
| 43} 69 | 84 | 29.90 5, 829 | sw. 
10 | 8,849 e. 
43 | 80 | 29.90 13/ 6,915). | 26) ne. | 1 
ey 5 12 | 5.254 led 
60 | 67 | 29.92 | | | : 
8,590 se. | 38 mw. 18 12 15 
Atlanta 1,174/190 [216 | 28. 75 | nw. | 18 12 15 
| | | 1) 7,925 | sw. 20 16 14 
| 5 | 5.646 sw. 26 4 
(112 | 39.70 5 | 5,121 | sw. 2 8 
223/100 |112 | 29. 70 | 5,121 | ow 20 
| | 3 | 4.773 | sw. 2 6 
247| 62 | 74 | 29. 66 | 3/4773) 21) 
88 [121 | 29. 89 a 
3 100 29 57 | 23, 70 66 68) 4.08 10 | 5, 342 13 
20) 4x | 2 72| 77 | 21 | 75 | 78 | 78| 1.44 |— [10,240 2 2 
670/106 |114 | 29 68 | 22) O58)... 5 {10,980 3 
54/106 | 29 69 22) 79/17 75 | 72) 74) 9,315 25) 3 
510) 73 | 79 | 29 59 | 23) 71) 29) 71 | 67 68 | 1.57 |= 6,671 2 
701, 80 | 91 | 29 68 | 10) 73 | 27 | 71 | 66 | 0.02 |— 2 | 6, 684 Is 1 
56 | 63 | 29 66 23 72 | 30 2] 9,216 9 9 2 
762106 112 57 | 10 67 | 33 | 67 | 62 9 | 5, 021 9 16 
1,004 10 | 88 52 23) 63 32/66 6t 469! 5.4 11 | 5, 386 11) 13 
"997/140 |154 57 | 22) 70 26 | 71 | 67| 70| 5.2 7 | 6,736 7 
546,122 131 12 5310 «66 | 34 | 67 | 62 65 | 2.7 12 4, 733 
989) 75 |102 g2 12 9 12 6, 265 13) 13 
525114 97 12 53 | 23 Ga | 31 | 65 6.5 13 | 5,607 10 
431) 72 | 82 97 | 12 | 52) 22 66 26 3.1 
822/154 164 93 | 12 49 | 23, 60 | 26/62/58 70) 7.8 4,961 13 
628/152 |157 12 52 | 23 63 25 63 | 58 67 | 5.2 15 | 5, 130 
824) 87 |100 94 | 12 46 | 23 58) 29 61 56 4 8. | 
842/116 |123 9 | 13 49/24 31) 55 65) 5.79 13 | 4,148 716 
638 77 84 93 | 12 49| 9 60/31 63) 59/72) 472 18 | 3,711 | 10 
1 41 | 50 | 14 50| 40/59 = | ‘ 
Lower Lake Region. sd 
Buffalo............-| 767/178 |206 17 690 14 14 
Rochester .... sas 523; 81 90 | 
| 74 15 | 6, 168 Mo 5 
Sandusky ..........| 629) 62 | 70 | + 
Detroit 730) 158 | 193 | » | 
13 12 
|» 15 | 13 12 
17 8,095 12) 10 
| 5,744 mi2 8 
lace m 6,894 16 10 T. 
18 | 7,933 12) 14 
ole 13 | 6,992 12, 9 
16 10, 902 16) 7 
(acs 14 | 6,854 13) 11 
Milwaukee ......... 681/124 142 15 | 7.198 
Green Bay .........) 617) 49 | 57 | 7, 194 13 14 
Duluth ............| 702) 95 |116 home 
16 6,081 | nw. 8 15 6.4 
is | | 1131 7,006 n. | 8| 54.7 
Williston ..........| 1,875) 15 | 31 | 


June, 1902. 


instruments. 
le |. 
Stations. 
BE SE 
= 
£224 
a  < 
Upper Miss. Valle | } 
837114 124 
714 71° 87 
Davenport ......... 606 79 
Des Moines......... | §61) 84 | 88 
Dubuque ..... 698 100 117 
Keokuk ...... 614) G3 | 78 
356 87 93 
ringfield, Ill ..... | 644 82 | 93 
annibal .......... | S84 75 110 
567 111 210 
Missouri Valley. | | 
Columbia .......... | 784 11) 84 
Kansas City........ 963 78 95 
ringfield, Mo..... 1,324 98 104 
81 | 89 
Lincoln ...... 1,189 75 S84 
1,105115 121 
Valentine .......... 2,598 39 40 
Sieux City ......... 1,135 96 164 
1,572 43 50 
1,306 56 67 
Northern Slope. | 
Miles City ......... 2,371) 42 
4,110 88 94 
Kalispell ..... 2,965 45 51 
Rapid City 3,234 46 50 
Cheyenne .......... 6,088 56 64 
RR 5,372) 26 | 36 
North Platte ....... 2) 821| 43 | 52 
Middle Slope. 
5,291, 79 151 
4,685 80 86 
Concordia .......... 1,398, 42 | 47 
1,358 78 &5 
Oklahoma .......... 1,214 62 
Southern Slope. } 
| 1,738) 45 | 54 
3,676 43° 52 
Southern Plateau. 
ERS 3,762 10 110 
Santa Fe ....... ..| 7,013 47 | 50 
Flagstaff ........... 6,907, 12 | 25 
es 1,108 50) 56 
Independence ...... 3,910 51 58 
Middle Plateau. 
Carson City ........ 4,720, 82 | 92 
Winnemucea....... 4,344 59 70 
5,479 10 38 
Salt Lake City ..... 4,366 105 110 
Grand Junction .... 4,608 435 51 
Northern Plateau. 
Baker City ......... 53 58 
61 68 
Lewiston 7 52) 61 
4,482 46 54 
1,943 99 107 
alla Walla ....... 1,000 65 73 | 
N. Pac. Coast Reg. | 
Neah Bay .......... | 50 
Port Crescent ...... | 259) 13 | 20 
123114 151 
| 213113 120 | 
| 20 57 | 64 | 
Portland, Oreg ..... | 154203 | 
| 518) 56 | 67 | 
Mid. Puc, Chast Reg.| 
62 62 80 
Mount Tamalpais... 2,375 11 18 
| 332 50) 56 
Sacramento ........ 69 106 117 
San Francisco ...... | 155161 167 
Point Reyes Light.. 490 7 | 30 
S. Pac. Coast Reg. 
| 830) 67 | 70) 
Los Angeles........) 338) 74 | 82 
San Diego .......... 94 102 
San Luis Obispo.... 201 10 | 46 
West Indies. 
Basseterre.......... 29 41 
Bridgetown ........ 30 57) 65 
Cienfuegos ......... 52) 62 | 67 | 
Grand Turk........ 11} 6) 20 
avana............ 57, 87 105 
Kingston........... 286 38 52 
Port of Spain. ...... 40 (66 
Puerto Principe..... 352 55 62 
25! 37 | 47 
82 48 90 | 
Santiago de Cuba.... 82 46 | 52 
Santo Domingo..... | 37 | 44 
Willemstad ........ | 7% 39 | 46 
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Elevation of 


Fahrenheit 
a, | HE | | 88/8 
s6 = 2 = 
26 ts | Ba | s = 
tei 
a" \a = 
| | | | | 
64.1 — 47/86) 9 44 
29.00 29.9 — 02) 641 — 3.1 84) 9 72) 45 
29.15 | 29.92 |— .01| 642/—4.7| 81/11) 73| 44 
29.25 29.89 .05 66.3 —46 90 12 75) 46 
29.02 29.93 4.01) 65.8 —43 90/10 74) 43 
29.18 29.92 65.0 —4.5/ 88) 12 73| 45 
29.24 | 29.88 — 106) 6.4 —41 93 12 46 
29.55 | 29.93 .04.| 75.714 0.3/ 95/11 84) 55 
29.23 29.91 .04| 69.4/—2.8/ 94 12,79) 47) 
29.33 | 29.90 69.4/— 3.0 | 93/11/78 | 44 
29.31 29.91 — 74.2 — 1.0) 98 | 11) 83) 53) 
|} | | | 
29.09 | 29.91 |— .04 | 69.8 94/11) 79 | 48 
28.90 29.92 | .00|) 70.4/—3.0| 95! 11) 78!) 50 
28.53 29.91 —.04) 71.6 —0.8 93 11 80) 50) 
69.8 |— 3.4) 96 | 10 49 
28.61 29.85 —.05 66.8 —4.2 96 | 10 43 
28.72 29.88 — 67.3 —42 9510 76) 46) 
27.19 29.86) .00 63.6 —3.6 100/10 75) 32 
28.70 29.90) 65.6 —47 94) 14 75 
28.24 | 29.88 4 .01| 65.2/— 3.0 100) 9 75) 38 
28.54 | 29.92 |4 .04) 61.8'—49| 92] 9) 73) 32 
28.59 | 29.90 | 65.4 94 | 14 76| 40 | 
27.29 | 29.91 |4 .06 | 57.2 — 4.1) 88) 9 68) 35 | 
27.39 | 29.85 | .00| 62.6 /—4.4|95| 
25.75 | 29.89 4 .01 | 57.0 —2.4/ 87 | 9 68) 32 
26.88 | 29.91 .02| 54.4)....... 8 67) 32 | 
26.55 | 29.86 |4+ 60.5/—3.7/91| 9 71| 35 
23.99 | 29.83 — 61.0 4+ 0.1 | 92 | 2475 | 37 
24.59 | 29.83 |— .02| 61.6/4+1.5/ 91 | 9) 78| 31 | 
27.01 29.87 |4+ 66.4 — 1.5 102 1076 
| | 
24.69 | 29.83 |— .01 | 67.4 24 82) 43) 
25.21 29.79 |— 69.8 + 1.5 100 24 84) 47 
28.42 | 29.86 — 69.0 —3.3/ 98) 10 78) 45 
27.28 29.83 —.04) 71.1 97/10 82| 50 
28.47 29.86 .05 72.8 — 1.1 96 10 82) 52 
28.58 29.83 —.08 77.0 +1.2 99 | 25 87/| 50 
| | ms +20 | | 
28.04 | 29.79 — 81.7 + 3.3 106 | 25, 93 56 | 
26.12 | 29.75 |— .10 | 73.0 ree 105 24 86) 46 
| | | | 
26.05 | 29.68 —.07 82.2 +20 105 | 25 98 55 
23.26 | 29.71 —.10 68.7 + 3.6 90 | 24 81) 
23.34 | 29.73 |\— .05 | 62.2 0.0 | 92 | 24) St | 24 
28.57 29.68 — .06) 86.4 /4+ 2.6 116 | 24103) 55 
29.52 | 29.66 |— .08 | 85.0 4+ 0.2 116 | 24102) 56 
25.85 29.74 —.04) 75.4, 0.0/ 99) 23 39 
67.4418) | 
25.22 29.84 — 62.1 4+ 90) 20 78) 30 
25.53 | 29.84 .04 | 641/14 1.7) 93 21 81) 29 
24.54 | 29.75 |— .07 | 67.6 )....... 95 | 2486) 31 
25.52 | 29.79 — .06 | 69.4 4+ 2.5 | 98 | 22 82) 42 
25.24 29.74 — 74.0 + 1.9 101 40 
26.40 29.95) .00) 57.8411) 90) 8 70) 35 
27.08 29.90 64.6 —1.1/95) 9 79) 39 
29.12 29.93 .01 | 65.6 —0.2 95/23 79) 42 
25.40 29.83 |— 63.1 41.1 94 23 37 
27.92 | 29.95 4 .01| 60.7 1.7 | 87 | 22,72) 40 
28.88 29.95 —.01| 646 —1.0/92| 8177) 43 
| 68.1 — 
29.97 30.01 |— .01| 544 1.6 78 | 20, 60) 42 
29.78 30.02 | — .01| 53.0 78 | 20,61 | 
29.91 | 30.04 4.04) 60.6 4+ 1.2 84 | 20 69) 44 
29.80 | 30.02 — .01 59.1 46.9) 86) 20 68 42 
57.6) 0.0 | 86 20 66 44 
29.86 | 30.02 .02 61.4 — 0.2) 86) 20 71) 43 
29.45 | 30.00 — .03 | 60.7 — 0.3 89 | 42 
| 62.3 0.5 | | 
29.96 | 30.03 54.8 + 6.1 66/23 59> 45 
27.46 | 29.90 |\— .05 | 65.0 )....... (84°19 73 40 
29.47 | 29.82 —.06 77.0 +24 100/19 91 50 
29.74 29.81 70.6420 99/19 46 
29.75 | 29.91 |\— .05 | 56.9 — 1.5 73 | 29 64 48 
29.36 | 29.87 |....... 52.3 —0.7 65/19 57 | 46 
| 67.3408) 
29.44 | 29.77 |— .08 | 7822 +42 9 96 | 45 
29.48 | 29.84 |— .06 | 66.4 0.7 | 23 77| 48 
29.76 29.86 |— | 622 — 1.9) 76 24 52 
| | 
—.05| 81.1 |+ 2.5 | 88 | 2.86) 74 
29.84 | 29.89 |— .05 | 81.1)....... (94) 16 70 
29.94 | 29.95 |— .06 | 82.8]....... 92 | 73 
29.85 | 29.91 |— 80.0 92 | 28 85 | 72 
29.57 29.98 |— .02 | 80.4 | 15, 89 | 68 
29. 81 | 29.89 |— 79.7 | 24.87 «68 


Pressure, in inches. — 


Temperature of the air, in degrees 


Mean minimum. 
Greatest daily | 
range. 


a 
= 
= 


we 


tw 


z 
a 


TABLE I.—Climatological data for Weather Bureau Stations, June, 1902—Continued. 


Precipitation, in 


g2 
2222 
= 
27 2 
sis a = 
$s 
| 
| 74 
2.00 
57 | 52 | 68 | 2.49 
l....| 263 
60 | 57 | 74| 7.55 
60 | 57 | 75| 7.27 
59 | 68 | 6.97 
63 | 60/77 | 7.59 
68 | 71 | 2.47 
63 60 | 74| 10.10 
66 | 63 | 71 | 7.86 
72 | 5.36 
63) 59 4.20 
67 | 64 80 | 9.12 
4. 64 
61 | 57 | 75) 8.83 
61 | 57 | 73 | 7.32 
56 | 66 | 1.89 
...| 222 
56 | 49 | G1 | 5. 60 
57 | 54 76) 3.55 
|... 5.08 
63 | 2.20 
50 | 45 | 70| 3.80 
58|55/77| 2.21 
46 | 36/51 | 0.46 
46 | 39 | 64!) 1.51 
54 49 | 67 | 2.96 
49 | 40) 55) 1.55 
48 37 48) 0.93 
59 | 54 69 | 3.46 
(65 | 3.42 
| 44| 1.89 
55 | 44 50) 1.04 
62 | 59 | 76| 7.34 
63/59) 71) 2.49 
65 62) 72) 7.11 
67 63 66) 0.65 
1.66 
67 61 55 | 1.00 
61 | 55 | 2.01 
O11 
56 25 | 0.01 
49 31 | 29) 0.34 
57/31) 0.12 
63 | 48/35] T. 
24 16) 0.01 
| | $8] 0.38 
47|35|42| T. 
48 34/39) 0.09 
45/17/18) 0.02 
5135/31 | 0.37 
52 3428) 0.04 
| 0.87 
46 35 | 50) 0.58 
50 37 45 | 1. 08 
49 | 37 | 43 | 0.60 
49 | 38) 51) 0.45 
58 | 53 | 69| 0.11 
70 | 1.67 
51 | 48/81! 3.43 
Sats 
52 | 46 | 64 | 1.71 
53 | 47 | 65 | 0.80 
53 | 48 | 70| 0.38 
69 | 0.06 
51/48/81! 0.27 
50 36) 40) (0.00 
57 | 41 | 82) 0.00 
59 51 | 56 | 0.01 
52 | 50 | 85 | 0.00 
0.00 
65| T. 
52/39/32] T. 
88 | 55|77| T. 
5856) 81) T. 
T. 
76 | 74| 78 | 5.13 
75 | 73 | 82| 3.92 
76 | 74 | 86 | 10,27 
| 
75 | 73 | 87 | 15.75 
76 | 74 | 86 | 12.22 
75 | 73) 83) 5.36 


nches. 
° 
- 
BE 
a | 
Ale 
5,116 
— 19) 9 5,536 
1.8 | 14 | 5,230 | 
+ 3.2 | 18 | 5,237 | 
+ 1.9 | 17 | 5,830 | 
1.8 | 15 | 4,789 | 
3.0) 15 | 5,026 | 
2.0. 10 5,895 
4 5.6 | 15 | 6,311 
+ 2.9 | 13 | 6,204 
42.8 | 14 | 6,332 
i+ 1.0 
+ 1.7 | 14) 5,296 
— 08/14) 6,042 
4.7 | 12 | 7,384 
— 0.2) 11 | 6,947 
44.6 14) 7,467 
+ 1.6 | 16 | 5,870 | 
l— 1.6 | 13 | 7,512 | 
\— 1.6 | 15 | 8,933 | 
+ 2.2 15 | 6,282 
| 8| 7,298 
+ 0.8 | 12 | 5,466 
0.4 
+ 0.8 | 12 | 6,142 
0.8 | 10 | 4,027 
—2.0) 8 | 5,696 
9 | 4,352 
— 0.9 | 12 | 5,847 
| 0.0 | 10 | 7,631 
—0.2|) 4) 3.286 
0.0 | 10 6,607 
it 
6,294 
0.2 | 6 | 5,478 
+ 3.2) 13 | 5,675 
— 0.8! 8| 9,370 
11 | 7,033 
—21) 6) 8,284 
—16 
5) 8,869 
— 1.0) 4 11,173 
0.2 
0.4] 7,902 
3 | 5,268 
|....... 
0.0) 8,449 
0.0) 4,261 
0.0) 1 | 6,356 
I-04 
0.4) 4,999 
0.7 | 1 | 6,329 
2 | 8,654 
4) 4.826 
—0.3) 4449 
\— 0.7 
1.0] 8 | 4,177 
+0.3| 2) 3,234 
\— 0.4) 3,138 
0.5) 6,211 
— 12) 7 | 4,582 
1.8 | 3 | 4,178 
\— 0.6 
— 1.4) 13 | 6,302 
— 0.9 | 10 | 3,561 
ey 9 | 4,777 
0.1) 9 4,174 
@3/ 20 |....... 
—1.0/ 11 | 4,213 
—0.9) 4) 3,071 
\— 0.4 
—0.9| 2) 6,076 
|14, 268 
—0.5| 0| 3.959 
—0.2) 1/ 6,121 
— 0 10,022 
— 0.4) 0 25,063 
— 0.1 
—6.1| 0| 5,747 
0/3119 
0.1 | 0| 4,257 
—0.1) 0| 3,912 
+ 0.3 | 20 | 7,352 
17 | 5,098 
+ 3.1 | 13 | 9,033 
23 | 4,521 
+ 7.4 | 22 | 8,407 
18 | 3,571 


Average cloudiness, 


Wind. | 

| 

| Maximum | 
velocity. 

s 

8.) ¢ | 
5 4 

w. (40) w. wl 
nw. 33) nw. 20, 5 14 11 
8. 34| nw. | 2) 8) 15) 
nw. | 34| sw. | 12) 8 14 8 
sw. 32) ne, 10, 4 13) 18 
nw. | 34 sw. | 12 4 10 16 
n (36) 10 4 16 10 
s. | 44) sw. | 28) 12) 11 
sw. | 42) n. 10, 8 8 14 
8. 37 | sw. | 13) 6) 12) 12 
8. on. 28 10) 12} 8 
| 
8. 26 sw. 9 14 
8. os. 1 7 10 13 
8. 34 on 28 15, 9 6 
| 34/6. 2 7 13 10 
8. 45 | 14,10 11) 9 
se. 36 pw. | 14 5 13) 12 
e. 39°) os, 17) 9) 12) 9} 
ne. | w. | 14 8 10) 12) 
se. nw. | 24 5 13) 12 
se. 37 nw. | 24 8) 18) 4 
nw. 64) nw. | 25 12 14 
ne. | 36 | nw. | 16 9) 19 2 
w. | 48| w. 1/12 10) 8 
sw. | 36 | sw. 2) 6 10) 14 
w. 25 | w. 24) 12) 17 1) 
nw. | 42/8, 1,13) 8 9) 
8. 43 | s. 13) 7) 11) 12) 
sw. | 35 ne. | 27) 918 3 
se. 33 | ne. 14, 8 13 
sw. | 36/ sw. | 1 a 13 6 
se. 46 nw. 5) 9) 18) 3) 
8. 42/n. | 8| 13) 9 
se. | 38/ se. | 1) 13) 12) 5) 
42 | n. 20 9 16) 5) 
8. 34 2 19} 2) 
se. | 53 | nw. | 29) 15, 2 
sw. | 42 | nw. | 28) 16, 12) 2 
nw. | 49 ne. | 30 25 5 0 
fe. 28 | se. 426 4 0 
e. 19 | s. 30) 28) 2) 0 
| 24) | 25 28) 
nw. | 36 nw. | 26 28) 2) O 
w. 27 | w. 23) 25; 5) 0) 
sw. | 42/ sw. | 23,15) 8 
sw. | 43/5, 11| 27, 0 3 
nw. | 35) n. 13; 19} 9 2) 
nw. | 32 | sw. | 11) 21) 7 
nw. | 21) nw. 8 10) 12) 
nw. | sw. | 13 15 11) 4 
e. 33 | nw. | 23) 15) 7| 8 
se. | 35|/w. | 13| 14) 15) 1 
sw. | 28 | sw. | 23) 4) 15) 11 
8. 25 | w. 23; 13} 17, 
w. 32 | e. 20 7 5) 18 
w. 22 | w. 8 419 7 
8. 24) sw. 3) 16) 7 
n. 22) 8 8 12 10 
nw. | 32) 8. 1} 8 12) 10) 
n. 17 | ne. | 30) 13) 14 
nw. | n. | 3017/10 
nw. | 65 | nw. | 20 29) 1) 0 
n. 25 | n. 28 26 4 O 
8. 28 | nw. | 28) 27) 2) 1 
w. | 40) w. | 24 27 3 0 
nw. | 80) nw. 23) 5 3 
nw. | 23) nw. | 23, 28 2 0 
w. | 15|w. | 10) 19) 1) 
sw. | 19 | sw. | 26) 21) 6 3 
w. 18 | w. 24 3 
e. e. 30} 5, 17 
ne. | 25 | sw. | 20) 5 14 11 
--| O 19) 11 
e. 43 Oe. 23) 2) 13) 15 
ne. e. 14 4 19 
se. | 30/ e. i) 7) 16 
se. 30 | ne. | 28) 2 12 


M: 


ie. tenths. 
| Total snowfall. 


a 


0,2 


Note.—The data at stations having no departures are not used in computing the district averages. * More than one date. 


2 323 
| 
| 6.0 
21, 55 | 30 
21 56 | 28 59 
22, 56 | 25 4) 
21; 58 | 25 8) 
22, 57 | 26 
22) 57 | 25 
60 | 29 0} 
22) 67 | 25 7 
22) 60 | 35 2 
22 61 30 1 
22) 66 | 28 
4) 
22) 63 | 24 
22 64 | 26 
22) 61 | 26 8 
21, 58 41 
59 | 29 0 
52. 40 1 
56 34 8 
2 
21, 54 | 35 ‘| 
46 | 39 
20 «50 44 7) 
20) 46 | 38 2 
6 42 | 42 0 
21) 50 | 37 8 
3 
21, 56 | 38 
20 53 | 40 9 
21) | 
22) 60 31 6 
22 
| 6 
22) 70 | 35 9) 
22 60 40 4 
2 
3) 67 | 44 6, 
2 56 | 31 5) 
2) 43 | 49 0) 
2) 44 8) 
4 
1 61 34 7 
4 
460 «41 3 
m | 42 1 
49 | 47 3 
57 43 8| T. 
57 41 4 
45 | 39 6 
50 39 0, 
52 | 39 9 
49 «40 3 
49 | 37 3 
52 | 38 8) 
| 
5 49 | 25 7 
3 45 | 38 3 
4| 52 | 28 2 
3 50 33 6 
4, 50 | 32 1 
17) 52 | 34 0 
14 48 | 37 
16 
1) 57 | 30 5) 
2) 63 | 35 ‘ 
3 
7 50 | 22 2 
17 18 
2 61 | 42 5 
2 56 | 35 6 
2 58 18 4 
5, 49 | 42 4 
% 74 20 
6, 77/17 
74 17 
| 
26, 72 | 24 
| 
16 15 
72 | 22 | 


| Rain and melted 
snow. 

Total depth of 
snow. 


Maximum. 
| Minimum. 


| 


= 


Highland Home 


Madison Station 


om 


Pre 


# 


Arizona Canal Co's Dam. . 


SANZ SA 


= 


Mohawk Summit *! 
Mount Huachuea.. ...... 
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Stations. 


cc 
Superstition . 


Arkadelphia 


Arkansas City 

ancha ngs 
Brinkley 


Eureka Springs 


Fayetteville 
Forrest 
Fulton . 


Perry 


| Silversprings 


Spielerville............... 


Ww 4 


Witts Sprin 


Bishop 


Campbell. .... 


and | 


snow. 


Maximum. 
Minimum. 
| Mean. 


| 


£222 


kw 


tion. 


38 


= 


6. 38 


ze 


= 
= 


depth 
snow. 


Total 


~ 


Stations, 


Chino. 


Crescent City ............ 
Crescent City L. H......./...... 


East Brother L. H........ 
Edmanton*?!............. 
‘ordyce Dam............. 


Gilroy (mear) ............ 
lestess 
Healdsburg .............. 


Im 
Indi 


Milton (mear) ............ 


ees | 
Mount St. Helena ........ 
Na 


Nevada City ............. 


North Ontario. . 
North San Juan 


Peachland*®® ............. 


Piedras Blancas L. H 


Pigeon Point L. H....... 

Point Ano Nuevo L. H... 
Point Arena L. H ........ 
Point Bonita L. H........ 
Point Conception L. H ... 
Point Fermin L. 


Point George L. 


snow, 
snow, 


Maximum. 
Minimum, 
Rain and melted 


Mean. 
| Total depth of 


~ 


= 


~ 
== 


a 


ad 


= 
rrr 


Rane 


BAR: 


King City 
Laguna 
Lick Observatory......... 
Lime Point L. H......... = 


2 


te 
SL SSSSSSE 


= 


= 


SOK 


ASR: Beary 
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324 June, 1902 
Temperature. Precipita- Temperature. Temperature. Precipita- 
(Fahrenheit. ) tion, | (Fahrenheit. ) (Fahrenheit.) tion. 
| | = | 
Stations. 
| 1 
| | | 
Ashville. 101 47 | 78.0) i] 106 
| 119 75 30 
Bermuda 102 56 | 82.5 SER Claremont 39 
06 | 38 | 
Clanton 96 56 | 80.7 | 31 
cone 55 52 | 77.8 | 
113 | 51 52 | 74.2 | | 
Lute’. 60 72 | 41 66.4 
Evergreen 100) 57 $8 | 73.2 | 
6000000065 86105 71 | 85.6 | | 42 70.9 
Fort Deposit .. 99 Arkansas. | | 40) | 
Gadsden WZ) BB | | 56 | 77.0) 
Goodwater 101 55 51 | 76.8 | 
Hamilton 100) 50 98 | | 76.8 | 
.......-. 9 | 62 97| 51 | 37 | (0.56 
000000 os 45 62 0.00 
Livingston a .............| 9 57 | 37 0.00 
We. 98 | | 63 | 0.00 
Maplegrove ..............| 105 48 95; 651 i} | 28 | 0.08 
%| 50 i} | 4 0.00 
Mount Willing...........| 102) 66 | 38 0.00 
| De Queen ................| 100] 54 | 38 0.00 
cc 95 55 chap 97 93 34 0.10 
ay 80 52 owa 87 45 0. 66 
Pushmataha..............| 100 91 43 
Riverton 100 45 | | | 78.5 
| Keesees Ferry............| 98| 48| 746| Kennedy Gold Mine...... 94 | 37 
.. . Lake Village .............| 9 52 | 80.1 
Thomasville..............| 108 57 | 83.8 97 47 | 77.1 | 47 | 61.5 | 
Tuscaloosa ...............| 108 | 85 | 81.4 | Lutherville...............| 9% | 56| 76.6) 6.82 46 | 69.6 | 
Tuscumbia 101 79.6 100) 48 78.6) 3.50 
60 82.6 | Marianna ................) 51 | 7%.4) 5.71 35 | 57.0 5.0 
Union Springs.....--.....| 108| 60| 828 | Marvell 4.83 784 
Uniontown ..............| 100 50 | 82.0 90 | 48 7. 92 43 | 77.3) 
102 47 | 78.3 Mountain 98) 48) 748) 5.34 | 29) 58.4 
Wetumpka .......... 101) 56 | 83.2 New Gascony ............. 105) 51) 813) 6.88 41 68.4 
Alaska. 5. 48 | 100 45 71.2) 
Coal 87 | 52.6) Newport 108) 50 | 77.7 | 5.41 Los Gatos 98 | 42] 65.4 
Fort ens 86) 26 | 56.1 | 100) SL 78.0) 5.05 || Mammoth *!.............) 117] 76 | 89.1 
Fort Liscum .............| 79| 0.24 (Oregon 73.2| 5.81 | 107| 48| 79.6 
42/673) 241 | Owark 108] 54) 80.4) 473 || Mare Island L. H 
Killisnoo 71 | 55.0) 1.60 Pinebluff WE) 51) 79.8) 5.72 100] 4 | 73. 
36 | 53.9 1, 87 Pocahontas ..............| 97 75.5| | 
Skagway 86 37 | 38.3) 0.30 | 74.4 100 6 | 
0.13 49°) 80.6 | Mokelumne 46 
125 0. 00 | Rosadale ................. 57 | 80.9 | 96 38 | 
Benson®!................| 104 0. 10 101 | 78.5 73| 4 
0. 30 ..| 74.2 
Buckeye. 110 79. 5 93 41 
Casagrande...............| 114 78. 2 Needles ~-| 115 64 
Champie Camp. .........) 118 102 81.0 | 90 34 
100] 78.8 | 110 | 55 
107 | Washington .............| 9% 78. 2 108 43 
Dudleyville ..............) 14 78.8 || North Bloomfield.......... 9% 34 
fort Apache..............| 104 69. 2° 
Fort Defiance ............. % California, | 88) 49 
106 | 74.4 | | 122 71 
Fort 100 71.3 105 
Fort Mohave .............| 128 | Bakersfield ...............| 105 76.2 | | Palorme ..| 43 
117 | Ballast Point 105 | 36 
Che 109 9 | 50 
| 104 80 45 | 61.6) ) 
Mesa (near) ..............| 116 00 | Bowman 87| 36 | 65.1 96 | 38 66.2) 0.60 
105 33 38 of 


2 June, 1902. MONTHLY WEATHER REVIEW. 325 
TABLE II.— Climatological record of voluntary and other cooperating observers—Continued. 
Temperature, Precipita- | Temperature. Precipita- Temperature. Precipita- 
(Fahrenheit. ) tion. (Fahrenheit. ) tien. ( Fahrenheit. ) den. : 
j 
| | | 3 = 
a | as | aa | a | ae | 
a | = = |g = 
| |e a/R ia |e 
| 
California—Cont’d. | | © | | Ins. || Colorado—Cont'd. | | | | Ins, | Ins. Florida—Cont’d. | | © | | Ins 
Point Hueneme L. H.....| ... 0. 00 94 28 | 62.4) 0.50 98 62 | 80.0 | 9.42 
Point Lobos .............. 66 47 «55.1 0,00 101 41 | 67.8) 0.62 Macclenny ........ 101 | . 58 | 80.7) 5.23 
Point Loma L. H......... 0. 00 1, 05 95 66 | 81.3 | 8.63 
Point Montara L. H...... 0. 00 Gunnison 87 28 | 58.2) 0.36 95 64 | 80.6) 6,28 
Point Pinos L. H......... 0. 00 92 39 62.9 | 2.52 veces 95 67 | 81.0) 8.61 
Point Sur L. H..... 0. 00 | Hoehne ..... 99 41 70.1 | 0.35 96 64 | 81.0) 3.63 
Pomona =yaeis panehaxsees | 0, 23 | Holyoke (nea 103 37 65.4 4.02 | Merritt Island 92 71 | 81,2 | 11,14 
0.00 | Husted ....... 95 | 35) 61.8) 1.81 | Miami...... 94| 72/823) 6.01 
| Lake Moraine 81 29 | 52.5 1.62 | Micanopy ..... 99 60 80.2 | 5.75 
91 33 | 61.5 || Lamar 105 45 73.4) 1.05 | Molino.......... 102 55 | 82.1 | 0.00 
96) 47 | 76.0) 0,00 LMporte 2. 62 | New Smyrna 96 | 60 80.0) 5.10 
Redlands....... 110 43 | 72.4) 0.31 101 44 | 70.9) 1.77 99 65 | 81.6) 9.12 
107 51 80.5) 0.00 94 23 60.6 | 0.34 100 60 | 81.0) 5.98 
| 724) 0.06 | Leadville (near)... ....... 0.55| 4.0 || Orange 96 | 5879.6) 3.92 
47 | 77.0) 0.08 101 36 | 65.6 | 1.82 96 67 | 81.4 6.94 
Riverside ..............5. | 105 40 | 69.4) 0.05 Longs Peak .............- 77 26 | 52.1) 1.40 Pinemount...... 99 62 | 80.2 | 15.01 
Roe Island L. H.......... 0.00 90°; 61.4] 0.05 99 53 | 80.8 | 8.06 
Rohnerville*®............ | | 48 | 57.7) 0.50 0. 44 101 57 | 79.5 | 8.97 
Rosewood ; 17) 41 | i .2 95 | 24 | 62.0) 0.60 93 64 80.8) 1.96 
Sacramento ............-- 47) 71.2) 0.01 | Mitehell....... 80 0.45 2.0 | St. Augustine ............ 95 67 | 80.0 | 2.95 
39 60.3 0. 00 || Montrose 0, 25 99 64 | 81.8) 5.838 
127 | 70 | 97.0) 0.00 |] Moraine. 30 | 56.6) 0.55 | Stephensville............. 5. 86 
San Bernardino .......... | 39 | 71.0) 0.15 89 25 | 59.0); 0.41 ]...... | Summer 95 55 | 78.6 | 1.77 
San Jacinto 45 | 73.1) 0.01 100 | 32 | 68.2) 0.44 Switzerland ..... 98 | 57 | 79.5| 6.30 
88) 63.2) 0.00 | Rockyford ............... 103 | 48 | 71.2) 0.60 | Tallahassee............... 95 | 66 | 80.7 | 9.94 
San Leandro ............. | 85) 42/| 62.7] 0.00 | Rogers Mesa ............. 99 | 36 | 69.0) 0.27 Tarpon Springs.......... 94| 80.4] 2.82 
San Luis L. H............ 0. 00 0.10 96 64 80.0) 4.14 
San Mateo*!... | 87 56 67.5 | 0.06 GRE SS 0.10 Waukeenah .............. 65 | 82.2 | 10.97 
San Miguel*?............ 100 48 71.0) 0.00 || Saguache . 0.31 61 | 81.3) 4.46 
San Miguel Island........ 46 53.3) 0.00 || Salida 0.21 Wewahitchka 64) 80.4) 4.87 
Santa Barbara............ 4 48 | 62.8 | 0.00 | San Luis 6. 08 | Georgia. 
Santa Barbara L. H......| .....|...... 0.00 || Santa Clara 7. 64 Adairsville .............. 
0. 30 | Sapinero 0. 05 | 66 | 84.3) 6.33 
| 92) 38 | 59.9 | 0.00 || Seibert 2.00 61 | 79.5 | 8.09 
Santa Cruz L. H..........---- 0.00 0. 45 62 | 80.5 | 3.19 
Santa Maria.............. 42) T. Sugarloaf 60.6) 2.08 | Alpharetta ............... 52 | 76.6 | 3.96 
Santa Monica............. 7 44 59.5) 0.00 27 | 59.4) 0.18 66 | 84.5) 3.48 
Santa Paula.............. 105 44 68.9) 0.00 95 42 | 68.3) 0.52 63 | 77.4 | 3.38 
Santa Rosa®:............. | 96 | 39 | 64.8) 0.00 sone 0. 48 Bainbridge .............. 65 | 81.5 | 7.16 
Sierra Madre ............. 102 45 67.9) 0.05 | Wagon 87 20 54.0) 0.40 Bowersville .............- 57 | 78.2) 2.39 
Sonoma 0. 00 23 | 55.8) 0.30 60 | 80.2 | 3.04 
97 46 70.4 0.00 89 31 | 60.0) 0.52 60 | 79.2 | 4,67 
105 42 75.0 |) 0.00 Whitepine..............- 74 24° (51.4) 1.08 | CAMtOM 1.91 
Summerdale. ............. 29/620) 1.0) Wray 101 | 41 | 69.0) 5.69 3.41 
92) 34 | 65.0) 0.00 1.91 95 50 | 72.8 | 2.16 
99 61 | 83.4) 0.00 Connecticut. | 99 64 | 83.2] 21 
Tejon Ranch ............. 98 50 | 77.8 | 0.00 Bridgeport ............... 92| 44) 65.3) 5.70 | Covington 101 79.8) 1.79 
Templeton *®............- | 106 44 64.5) 0.00 86 | 36 60.4) 4.20 | Dahlonega ............... 96 55 | 75.8) 1.31 
0. 40 88 43 64.2) 3.65 | 52 | 73.4 | 1.80 
Truckee *! 78 30 | 47.8 | 0.00 Falls Village 4. 83 | Douglas ......... -| 102 60 | 81.8 | 6.30 
| 104 46 75.9 0.00 | 87 42 | 63.6 | 4.19 | Eastman .......... 100 64 | 82.0) 2.53 
| 101 | 37 | 65.0} 0.00 3.99 102) 60 | 79.2) 2,08 
| 98 | 39 | 67.8) 0.00 | Middletown.............. 93 | 66.0) 4.33 _ Experiment.............. 98| 54| 79.1] 1.90 
Upper Mattole *! 84) 40 56.7) 0.27 New London ............. 87| 43/624| 277 Fitzgerald................ 101| 60/ 81.2) 3.78 
Vacaville*! .............. 104 52 | 72.7 | 0.00 North Grosvenor Dale.... 40 | 63.6) 3.91 | 102 58 | 78.7) 6.79 
79) 48) 63.8) 0.00 94) 40/657) 4.72 | Fort Gaines 100 | - 63 | 83.0 | 2.86 
0. 00 Southington.............. 88 42 | 64.0) 3.70 Gainesville .............. 98 59 | 76.8 | 2.01 
Volcano Springs*!. .... ‘| 129 76 | 98.5 | 0.00 South Manchester ... 4.39 99 57 | 78.2) 1.65 
44) 77.68 | 0.00 tions 89 | 61.8) 3.24 Greensboro... 98 | 77.7| 3.16 
0.00 90 39 63.0 | 3.97 102 58 | 81.2) 1.50 
6. 00 4.44 101 61 | 79.5 | 2.91 
98 45 | 71.2) 0.00 92 43 | 66.2 | 5.16 Hawkinsville ...... .....| 100 59 | 80.0) 2.51 
100 56 | 81.0) 0.98 West Cornwall ........... | 87 42 | 62.8 | 5.06 Hephzibah ............... 100 62 | 81.0 | 2.68 
Willits 100 38 | 64.8) 0.00 West Simaburry 3. 52 | Lost Mountain ........... 99 57 | 78.6 | 2.02 
9 | 46 | 74.6) 0.00 Winsted | 48.| 63.6 |....... Louisville... 63 | 79.9 | 3.13 
Wilmington *!........... 82 45 | 63.0 T. | 60 | 81.0) 5.32 
Wire Bridge*5........... 51 | 74.6) 0.55 101 47 | 72.6 | 6.67 | Marshallville 66 | 82.2 | 3.04 
0.00 Millsboro.... 96 47 | 70.8) 5.61 60 | 81.2] 7.28 
91 37 | 63.4) 0.08 Newark | 9 45 | 69.0 | 5.85 | Milledgeville 61 | 80.4) 4.62 
City ............. 96 52. 77.0) 0.00 96 72.8) 6.86 | 81.2 | 4.60 
0.16 District of Columbia. | Monticello .. 80.0) 4.21 
Colorado, Distributing Reservoir*5.| 90 59 | 74.0) 2.55 | Morgan ......... 79.6 | 5.92 
92 34 | 61.0) 2.02 Receiving Reservoir*5... 89 57 | 73.0 | 2.89 Naylor .... 
1. 56 West Washington ........ | 44) 71.8) 4.41 Newnan .... 80.0 | 2.00 
83 22 | 54.8] 0.82 Florida, Point Peter 78.4 | 2.08 
Blaine. ... 110 7| 71.8) 1.49 99 60 | 80.6 | 6,22 79.2 | 4,57 
Boulder 41 66.8) 1.46 Avon Park ............... 98 | 64 80.8) 5.70 80.6 | 2.15 
as 1, 80 69 | 81.6) 6.62 Quitman $1.4) 9.50 
Breckenridge ............ 79 14 | 50.2| 0.92 63 | 81.3) 3.60 76.6 | 4.32 
97) 41 69.9) 1.37 | Carrabellle | | 7.06 62 | 79.8 | 1.20 
95 38 | 65.4) 1.50 101 67 82.6 | 2.50 103 62 | 80.2 | 3.28 
98 35 | 67.0) 0.19 De Funiak Springs ....... 98 63 | 81.2 | 2.71 Statesboro...............- 102°; 60°) 80.2°; 7.44 
Cheyenne Wells.......... 103 43° 67.4) 2.58 103 66 82.4 5.31 Stillmore............... 63 | 80.0 | 5.00 
8&3 26 56.4) 0.27 Fernandina............... %6 66 | 79.8 | 3.69 101 57 | 80.4) 0.90 
95 31 66.9 | 0.97 | 9 70 | 81.8) 415 Tallapoosa ..............- 103 | | 79.0) 0.70 
Colorado Springs ......... 40 64.7) 1.56 Fort Meade .............. 98 63 | 80.8 | 9.90 | Thomasville 98 60 | 81.0 | 7.97 
102 34 69.4 | 0.26 Fort Myers .............. o4 67 | 79.8 | 8.63 100 57 | 2.21 
95 33 66.6 0.16 93 62 | 80.2) 5.92 Valona..... 99 61 | 79.4) 5.50 
Fort Collins.............. 96 37) 63.6) 2.48 Gainesville ............. 99 63 | 81.2; 8.21 Vidalia...... 99 62 | 80.6 | 5.58 
Fort Morgan ............. 98 | 41 | 66.3) 1.46 Huntington .............. 98| 59 | 79.6) 2.66 Washington ... 100| 61 | 79.4] 3.30 
100 41 | 67.4) 2.05 93 70 | 80.0 | 7.88 60 | 79.5 | 3.29 
Garnett . 32 | 61.1) 0.85 | 63 | 81.0) 1.93 | Waycroes 98 64 | 82.0) 9.59 
0. 54 | 58 | 79.5) 6.43 Waynesboro.............. 63 | 78.5) 4.05 
97 36 | 63.0 | 0.73 | 100 63 | 81.6 | 5.85 Westpoint ........... 56 | 81.6 | 1.54 
42—_5 
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TABLE II.— record 
Il.— Cl of voluntary and other cooperating observers— Continued. 
(Fahrenheit.) | sen. Temperature, ipita- | | Temperature. Pree ipite- 
tion. (Fahrenheit. ) tion. 
= i] | 
‘|; | lz |= | 
a | | | | | | adi dg | | 
= | @e | = |} s | 
a & $ 3 = = ae 
sane | 2.98 Reum ....... | os! 749) ns. | Ins Towa—Cont'd. |} eo | 
95 |. 0.29 42) 63.6 6. 83 | Algona | 938 
Americas 63.0 0.12 Rockford | | 6. 3 93 42) 66.8) 7.15 
oo). St. Charles #8 | Sl | | 41 | 65.8 | 6. 86 | 
POWDEY . St. John........... 68.5) 7.36) || AMOS... 2 | 
106 7/714) 0.44 Shobonier . . 42/72 7.68 | 38 | 65.2) 5.86 | 
85 56.8) 1.24 | Syeamore 42) 8. 82 | 93 | 2 | 66.8 | 94 
9 | 019 | ga | | Britt 36 64.0) 3.87 
95 35 | 58.2 0. 59 | 43 | 2. 82 | 13. 56 
Pollock 102 | 66. 2 | 0.71 Winchester .............. 95 4 44 66.4 5. 37 
37 | 60.5) 1.08 7.49 | | Centerville ........ ...... 42 | 66.2) 6. 
a4 w | 2 1. 38 Zion. 89 | 65. 5 4 | | Charles City 96 ay 67. Ss 8. 36 
Biddle 93 | 0.12 4.80 | Chester a3 | 37/628) 5.74| 
87 35 587) 1.12 Anderson ........ 43 | 68.7 | 1 | Clarinda 96 41 | 66.9 | 11.64 | 
Bilve 99 | 57.4| 1.08 oa 10. 04 | 90 | 42/644| 5.30 
debe os 25) 58.0) 0.53 Bloomington 7.84 | College Springs ..........|.....- 9.61 
Albion 48/738) 498 Cambridge 98 48) 70.1) 5.75 | Council Bluffs. .......... 6. 70 
Al 8S 4265.8) 7.81 Columbus . 95 | 67.8 9. 75 3s 60.2 412) 
A exan: | 95| 44/698) 701 43 70. 0 4. 30 | Cumberland........... 6.06 | 
och ...... | 86) 41/642) 5,90 42 | 69.0) 8.96 12. 
100 | 45 | 76.0) 2.88 | Fort Wayne.............. 6.5) 
gion os| alena| ine Fort Wayne 95 | 99 66.2) 7.32 | 36) 684) 5.55 | 
Cambrid | 96 43 68.6) 6.90 Greencastle ...........-.. 92 | 48 10. 00 | Eldon 41 66.7 6.72 
Cambrielge | 44 6s. 6 7 89 = 6 88 | | on! 63.4) 12 4 
a seers 44 714) 10.82 ool @ 12. 55 | 6. 90 | 
Centralia. wims| ae 9 | 43 | 68.2) 7.06 || Fairfield 90] 39} 66.0] 9.34 | 
9 | 45/716) 7.78 Huatingtoe ..............| 4 67. 0) 9.03 87 | 37/623) 
85 | 40) 62.0) 5.20 Knightstown ............ tal | 85| 5.85 
Coatsbu | 72.4 | 4.55 Lafayette ...... 44| 684 13 | 9. 05 | 
73. jrundy Center...........) 36 as | 
| 4.48 Moores Hill ..... ....... cal | | 41/664 | 830 | 
% 45/712) 8.93 g2| 45 | 69.0 | Iowa Falls 88 | 38 | 64.0 | 10.01 | 
Joliet | 45 | 68.8 | 14.37 43 || Jefferson ................. . 9. 21 
K 42 | 64.6 45 8 | 73.0 4.755 | é on | 
Martinton...... ......-.. 67.2 12. 58 Vincennes.......... -.... 4 4. 05 Maquoketa 867 
Pack cee | Indian Territory. | 71.4) 6.82 i] 92 65.4 10. 6 | 
Mount Vernon | 96) 46/723) 5.35 BiB | 40° 661 7.86) 
Now Buraside............ | 4/754) Healdton.. 110 97 | 88 39 64.8) 6.63 | 
Olney | Healdton 110 | 49 | 80.9 0.65 | 42/688) 5.50) 
Ott we | 47 | 68.8 10. 5t 108 | 47 77.4 1. 52 | 81 41 | 62.6 
Palestine 0) 47) 740) 7.73 | Muskogee ................ | 51 787 | 0.40 | a7| & 
| 48) 71.5) 10, 43 | yen... 77.5 | 3.95 | 40 | 65.6 724 
sees ees | 9) 45) 71.4) 9.06 | South | | | Ottumwa... 9 | 45/| 67.6) 842 | 
Peoria b | aa | 9.60 | Tulsa 9) 4 77.5 | 6.98 | Pacific Junction.......... | 
95 | 69.8 | 13.54) || Afton . | Redoak 89] 70) 890 | 
93 | 67.2) 488 4) 67.0) 890) 
Ridgeway .... ........... 43/647) 5.94) 
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TABLE II. Climatological record of voluntary and "cooperating 
Temperature. Pree -ipita- | ‘Temperature. Pree ipita- Temperature. Precipita- 
| (Fahrenheit. ) tion, (Fabrenheit.) | tion. (Fahrenheit. ) tion. 
| | 
z | z |: 
| | | || 

s | § | Be | | & | | |g 33/33 

| 3 gia = 8 a 

a | & = | A | & | A a | 

| | i] 

Jowa—Cont'd. | Ins. | Ins Kansas—Cont'd. Ins. Ins, || Maine—Cont' ad. Ins. | Ins. 
Rockwell City............ 38 | 64.0) 6.12 | 104 47 | 72.4 | 3.19 86 40 | 60.7 | 4.92 
87/646) 3.30 ane | 96) 69.9) 7.11 | 85 | 36 | 60.6) 4.04 
40) 65.9) 5.63 96 46 | 74.7) 5.01 | Farmington .............. 86 34 | 59.4 5.28 
9 | 66.2) 6.71 2 48 | 72.6 | 7.61 Fort Fairfield ............ 55.2°) 4.38 
41 | 66.0 6.77 Kentucky 88 40 | 61.2 | 4.52 
Sigourney 9 40 66.6) 8.61 97 45 | 73.6) 5.71 | 88 40) 61.4 5.21 
91 37 | 65.0 1.68 | 94) 42/714] 681 | 83 34) 57.0 | 7.39 
Spirit Lake .............. 89) 38 | 64.8 2.98 96) 50) 75.5) 4.80 | || North Bridgton .......... 87 39 | 60.7 | 5,50 

92| 42/ 66.7) 6.13 Catlottaburg. | 5.36 | |] Roach River ............. 80 38 | 58.0 | 9.29 
% 40) 67.8 9.66 | 4 | 74.2 | 3.35 | || Rumford Falls ........... 83 58.8) 4.45 
87| 40/63.8| 835 | Rarlingtom ...... 97 | 431746] 3.9% | Vanburen................ 86 | 31 57.0| 6.54 
93} 40) 65.9) 7.37 | 97 43°) 73.2 2.77 | 83 | 44/622) 415 
88 | 50/649) 8.26) 44 | 71.0 4. 05 82 33 | 59.5) 4.61 
87 | 65.6) 7,87 Falmouth 4. 89 | Maryland. 

Washington .............. 9 | 38 | 64.0) 7.68 97 42) 74.2] 4.18] 7.00 
00 | 3.54 93 48 72.0) 5.50 | | Bachmans Valley......... 93 42 | 68.4) 5.18 
40 | 64.6 6.81 95 42 | 74.0) 1.40 | Boettcherville............ 104 38 | 70.4) 3.00 
@1 | 97 45 | 74.6) 3.46 96 43 | 71.0) 3.30 
Westbend . | 39 | 64.8 4.39 100 50 | 76.3 | 3.23 || Cambridge ............... 99 54| 74.4) 7.04 
| 6.36 | Hopkinsville ............. 100 47 | 75.4 | 5.18 | | Cheltenham .............. 97 42 | 69.7 | 5.05 
RS 39 | 64.4 | 11.52 98 45 | 73.8) 5.23 || Chestertown..............| 9 50 | 70.3 | 5.48 
Wilton Junction ......... 93 39 67.2) 8.33 | 96 47 | 72.8) 5.51 40 | 69.0 | 4,28 
89 | 2 | 66.0) 6.90 96 2172.4) 7.26 92 43 | 69.0) 1,89 
6. 60 95 39 71.4) 7.54 | 97 43 | 70.8 | 4.10 
Wansas. | | Marrowbone ............. 97 72.4) 4.05 4, 80 
99 | 34 | 67.0 | 10.94 os 51 | 76.7 | 2.36 | Cumberiand B 3.12 
102 34 66.6) 2.70 46 | 72.1) 5.48 95 45 | 69.5) 4.17 
| 2.97 Mount Sterling .......... 97 71.6) 4.79 87 31 | 61.2 | 4,96 
9 | 46) 69.4) 5.05 Owensboro ............. 98 53) 74.8) 2.31 95 46 | 71.2 7,81 
«43 68.4) 7.44 90) 70.2) 6.35 91 49 | 72.1 | 7.38 
103 45 | 69.8) 7.52 2. 69 93 45 | 69.4) 5,58 
44) 71.8) 9.07 100 77.8 | 2.74 99 47 | 72.4) 4.59 
| 11. 66 97 49 | 72.8 | 7.32 88 34 61.8 5.91 
105 69.0) 1.92 92 47 | 71.1 | 6.28 99 42 | 70.8 | 2.90 
98 | 47 | 72.4) 12.45 46) 72.8) 5.16 Greenspring Furnace..... 96 40 | 69.0 | 3.82 
Sc 101 44 | 70.5) 1.88 9 71.0| 4.33 90 | 89 | 646) 6,29 
42 | 70.0 10. 40 Shelby City . 43) 71.5 4.66 99) 37 70.8) 431 
102 39 67.7 | 4.67 Shelbyville .............. 98 46 | 72.9] 3.82 3. 96 
44) 70.3) 6.00 Williamsburg............ 96 47) 73.1) 5.05 51 | 71.9 | 7.68 
52 | 71.6) 9.17 Williamstown ............. 9% 49 72.8) 5.64 | Johns Hopkins Hospital... §2 | 72.2) 4.17 
97 46 | 73.3) 5.45 | Louisiana. 98 42: 70.2) 4.11 
Eureka Ranch............ 105) 38 | 70.0) 6.53 9 | 62) 81.2) 1.88 202000008 94 45 | 69.6) 3.89 
93 | 46 72.2 | 10.20 || Alexandria ......:....... 103 | 54) 82.6) 0.538 Mount St. Marys College..| 93 48 | 70.6.) 4.09 
103 43 | 69.6 5. 33 102; 50 | 80.0) 2,46 || Newmarket .............. 95 47 | 70.8 | 5.57 
97 48 | 71.6) 2.50 Baton Rouge ............. 99, 81.6) 171 | Princess Anne ........... 46 | 69.8 | 3.47 
Fort Leavenworth. ....... 97 48 | 70.4) 3.49 | 98 | 60) 868) 1.18 93 55 | 72.4) 4.00 
96 46) 72.8) 4.95 101 55 | 79.6 0.99 || Sudiersville .............. 98 49 | 71.8 9.00 
99 43) 70.0! 6.37 96 62) 824 1.14 89 32) 61.8) 6.91 
90) 48 | 72.0) 11.33 101 | 52) 82.3) 0.20 || Takoma Park ............ 96 45 71.6) 4,25 
46 | 72.6) 2.43 98 | 58] 81.6) 0.77 96 41 | 69.6 4.23 
106 40 | 66.6) 2.85 Collinston ...............| 102| 56/824) 2,29 | Van 89 47 | 70.6) 5.57 
95 44) 72.0) 8.21 102; 61/832) 1.10 | Westernport ............. 97 37 | 68.0) 3.36 
100 42 | 6.79 Donaldsonville ........... 98 | 63 | 8L4) 1.10 95 44 | 72.1 4. 98 
104) 42) 68.7) 6.23 99 64/ 81.2; 2.19 Massachusetts. 
98 59 | 80.3) 0.86 | 86 47 | 62.6 1.81 
9 | 45 68.4) 7.02 99 | 64) 820) 1.52 || Bluehill (summit)........ 90 44 | 62.4 3.78 
Hoxie ..... 1066) 37 | 70.0) 3.28 | Grand Coteau ............ 103 | 61) 81.9) 1.16 || Chestnuthill ............. 92 45 | 65.6 | 2.69 
Hutehinson 44/714) 4.90 101 59] 82.4) 1.41 4. 50 
Independence 100 50 | 75.2) 85 81.9%) 1.53 90 42 | 62.8 | 1.89 
42) 71.2) 3.45 98 | 59] 80.9 | 1.22 East Templeton *}, . 84] 48/623] 3.57 
99) 43/718] 0.48 || Lafayette ................ 103 60) 81.7 | 2.12 | 86 | 49 | 64.0) 3.52 
103 40 | 69.0 5. 20 || Lake Charles............. 97 | 62] 81.4] 0.28 | Fitchburg #4. ees 87 51 | 63.5 | 2.93 
9 8646) 71.0) 10.01 Lake Providence ......... 96 | 581] 80.2) 3.82 | Fitchburgd .............. 90 43 | 63.2) 2.85 
100 69.6 3.18 Lakeside . 98] G64] 81.4] 1.51 | Framingham ............. 92| 43 | 65.4| 2.42 
44/708) 7.14 | Lawreuce ................| 98 66 | 82.5 | 0.33 88 41 62.5) 214 
Macksville ............... 9 | 45/708) 6.72 Libertyhill ............... 103 | 55] 82.6) 0.99 5.11 
« 97 43 | 71.2) 7.30 9 | 51] 3.60 2. 33 
| 10, 22 | 99 55 | 80.0) 0.85 || Lawrence 91 44/641, 2.50 
Manhattan 98 44/ 71.8) 7.96 102 +65 | 82.7 2. 53 1, 95 
cas 46 | 72.9 6. 20 98 | 57) 81.4) 0.27 90 44 65.8) 2.11 
98| 47 | 73.1) 5.67 | New Iberia .............. 94) 62] 81.4) 1.75 91| 64.7 
Medicine Lodge .......... 98 47 | 74.9) 3.90 101 57 | 81.4 | 0. 37 || Ludlow Center ........... 85 36 | 56.0 3.23 
Minneapolis ............. Ys 43 10.31 | 102 50 | 80.2) 3.84 || Middleboro .............. x9 39 | 63.1 | 4.89 
91 45 | 71.7) 5.50 98 | 61) 81.4) 3.58 88 | 38 62.0) 4.69 
Mounthope*! ............ 96 56 | 73.3) 4.98 | Plain putting | 98>) 79.5") 12, 52 || New Bedforda........... 82 43 | 2.48 
105 48 | 73.6) 4.62 | Prevost . | 0.00 Plymouth 90 52 | 64.4) 3.68 
97 48 | 73.2) 3.52 | 102 63] 3.0) 1.37 3. 09 
3. 43 is 103 | 65) 828) 2.13 Provincetown ............ 47 | 63.6 | 4.05 
92 45 | 69.2) 4.41 Robelin 100) 50} 81.8 1. 00 Salem 2.19 
98 43 | 70.4) 7.95 | 96 | 60) 80.0) 1.60 Somerset *!............... 98 48 | 67.6) 4.55 
92| 47/726) 9.54 102¢) 49¢) 81.4 0.70 Springfield Armory ...... 91 43 64.8 2.76 
6. 09 | Southern University ........... 90 37 | 63.2 | 4,87 
98| 44/741) 5.29 i 98 | 59] 82.8] 0.00 91 46 | 66.6 2.78 
gas 100 71.0) 7.33 | | 0.00 89 43 | 62.8) 2.52 
9%  46/ 73.8)| 9.46 102 66 | 81.8) 4.18 Williamstown ............ 41 | 61.6 | 4.83 
97| 41 | 69.1 | 5.35 | Maine. Winchendon 3.71 
93 71.7) 7.90 | 38/ 58.1) 460 90 47 | 64.4) 2.08 

98> 72.0) 2.83 85 37 | 56.8 | 6.38 Michigan. 
Valley 98 45 | 68.¢ 4.44 | | 78| 341] 57.4 89 40 | 10,08 
48 71.5) 2.18 8 | 62.7 | 4.60) Golioge. 89 39 | 61.8 | 7.28 
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TABLE II.—Climatological record of voluntary and other cooperating observera—Continued. 
Temperature. Precipita- ‘Tem se. | Precipite- 
em perature. Precipita- | | Temperature.  Precipita- 
(Fahrenheit. ) tion. (Fahrenheit. ) tion. (Fahrenheit.) | on. 
= 
| = 
fas | = | 2. 97 | 100 52 | 80.8) 0.37 
Arbela 87 40 | 61.8 | 10.20 Whitefish Point .......... 68| 51.0) 3.44 | | 
Baldwin: 32/82) 445 Ypsilanti 41 | 629 | 7. 86 | Magnolia’ | 81.3 | 0.43 | 
Bay City Albert Lea | 40 | | 6.63 | 105 | 53 | 82.0) 0.60, 
86 37 | 60.6 33 5a 7 | 211 Palo 99 82.2 0. 95 
Big 83 | 35 60.0) 5.08 Beardsley ................ 60.0) 3.01 | 
Birmingham ............. 86 | 40 | 63.6) 6.50 Beaulieu 35 | 57.7 | 4.20 teal 
} ~ S| miles! | Port Gibson ........ 100 | 52) 82.1) 0.26 
Charlotte 8 | 38/632) 6.03 | sslens| age | sslens| 
| 3.32 | s7| Swartwout .. 62 | | 2 
88) 43/640 9.54 Detroit | 3a 876 | joo] 230] 
Eagle Harbor ..........-- 75 | 34|524/| 3.65 85} 61.6] 5.44 
Grand Marais ........ 6841524) 408 Hutchinson ..............| 8 | 38 | 225 | 
Grand Rapids ............ 43° 63.6) 6.30 Lake Winnibigoshish 88 36 | 60.2) 2.33 Boo | 7.45 
cc 90 O44 Leech .... 34/60.8) 1 98 pon ville : | 474 
| sol ene| 817 os | Cowgill 96, .. 96 54) 69.1) 7.67 
Hastings 39) 64) 5.33 | Minneapolis 6! ..... 41) 642) 209 
Highland Station 7. 85 | Morris 87/626] 222 | S| aor 
ani 4 | mel nas | Edwards eee 92 37 | 71 6.01 
BABIES | >) st} 90 | 57.0) 3.44 67.0) 6.11 
Iron River 79) 28 | 57.8) 5.15 Park Rapids.............. 36 / 59.4) 2.88 te | nes 
76| 36| 57.6) 291 Pine River...............| 84| 39|620| 654 
te Pokegama Falls .......... | 31) 59.9) 244 | 
Redwing 6 | 85) 48 | 67.6 + Halfway 44) 714) 9.26 
2 67 St. Clou 88 0 | 61.9 2 92 | | 
Mackinac Island ......... 524) 405 Shakopee 8 | 42/ 63.6) 3.06 7 | a3 | 
| 72] 42/57.4| 456 29) 546) 200 aims! ae 
Manceloua | 88 | 30/587) 402 Two 34 53.0) 3.00 | 48 | 
anistee......... | go| &93| || Wabeshs................. 3 . 04 
89 | 39/621) 424 Winnebago City ......... 93| 38/638! 513 
73) 39/549) 290 82| 36 | 63.5 )....... 9 | 44/695) 4.57 
Old Mission .............. 83} 40/585) 321 Aberdeen 10653 | 820) 274 
628) 828 Agricultural College... . 99 | 66/820) 1.93 Sissi 
206 | Bay || Maryville ................ 9 | 42 66.8) 7.70 
| 89 40 | 63.7) 56.19 Booneville ............... 101 3.24 4 mol se 
= | Mineralspring ........... 93 | 45 | 73.0) 8.52 
ace oles Mountaingrove 9) 43 | 72.0 | 5.75 
92} 46/628) 7.38 98 | 52) 80.2 | 1.00 Now 
South Haven ............. 87 | 44/604) 5.07 | 93 | 59 | 80.2) 0.97 | 46/722) 
Thornville ..... 85 | 43/628) 6.64 Hattiesburg . ........... 103 | 131 
Traverse City 88 | 60.0) 289 Hazlehurst 101 | 57 81.8) Phillipsburg. 
Vans Harbor............. = 34 | 57.2) 3.43 | Hernando. 97) 86) 561 Pine + 510 
5. 55 Poplarbluff .......... ... | 98 48 | 75.4) 5.87 
83.6!) 1.65 Princeton ................ 98 | 45 69.0 | 10.59 
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TABLE II.— Climatological record of voluntary and other cooperating observers—Continued. 
- Temperature. | Precipita- | Temperature. Precipita- Temperature. Precipita- 
(Fahrenheit. ) tion, (Fahrenheit. ) tion. (Fahrenheit. ) tion. 
| 
| | 
Missouri—Cont'd. | Ins. | Ins. || Nebraska—Cont’d ° | Ins. | Ins Nebraska—Cont'd. Ins. | Ins 
49 70.6) 5.49 89 40 | 65.8 | 8.36 96 42 | 67.4 | 12.89 
8.15 100¢| 35 67.38) 2.98 0.05 80506000005 96 72.6) 3.93 
69.6 11.25 6. 33 96 | 51 | 69.4| 7.88 
SOYMOU .... 91 41 | 70.0) 8.80 Ewing 3. 67 Nevada, 
Ghelbins 7.89 Palrbury 99 38 | 67.2 | 12.59 Austin 89) 62.9) 0.00 
96 48) 74.1 3. 64 | Fairmont 38 «65.6 | 10.78 Battle Mountain ......... 102 29 | 68.6 |) 0.00 
Steffenville 95 | 43 69.4) 6.84 | Fort Robinson ........... 33 65.6) 3.74 89) 30 | 645) T. 
.... 98 39 | 68.8 | 8.69 100 36 | 68.1) 6.95 93 30 | 68.2 | 0.00 
Trenton 92| 44/ 69.0) 5.49 93 | 40 | 67.0) 6.68 Candelaria 98 | 71.2) 0.18 
Vichy 93} 43) 70.9) 8.39 95| 38 | 67.0] 9.23 Carson City 92|° 29| 61.6] T. 
Warrensburg ............ 45 | 70.2 | 4.26 Genoa (near) ...... ..... 92 40 65.9 | 9.37 0.12 
97 45 71.5) 5.04 101 36 | 67.9 3. 63 Elko (near) 94 26 61.0) 0.05 
Willowsprings ........... 94) 72.2) 6.16 Gothenburg ...........--- 101 35 | 65.6 | 2.71 95 | 27 64.3) 0.30 
99 46 | 73.0 6.72 | Grand Island b........... 96 36 | 66.8 6. 59 Golconda*®! ,............. 97 43 | 66.8) T. 
Montana Grand Islande........... 101 | 37 | 67.1 | 6.35 Halleck 96 | 33 | 60.2) 0.00 
81% 21%) 47.4) 2.48 Greoley ieee 3. 36 Hamilton 80 | 25 | 54.9) 0.25 
89 28 | 53.8 | 1.32 | Guide Rock .............. 102 44 72.2 | 3.62 9s 35 | 69,4 | 0.00 
83 27 | 53.2 | 0.79 | Haigier 2.16 94 42 | 68.2) 0.00 
90 27 | 54.5 | 0,70 | 92 39 | 64.2) 3.44 90 29 | 62.3 | 0.00 
30) 55.1) 2.60 98 38 | 66.4 | 5.81 98 72.1) 0.00 
3L 54.6) 0.75 | Hastings*?!............... 46 | 66.9 | 6.74 96 29 | 64.2 | 0.00 
Canyon Ferry............ 93} 37 60.0) 0.86 | Hayes Center 3. 72 9 | 40 | 72.6) 0.00 
Chester 90) 27 57.4) 3.64 | Hay Springs ............. 62.15) 5.25 Monitor Mill ............. 9 | 29 | 60.6 | 0.07 
Columbia 89 | 28 | 536) 3.66 97 | 39 | 67.3| 7.70 97| 29 | 642) 0.18 
Crow Agency ............ 9 | 32/628) 1.10 3. 45 20/631) T. 
86 32 | 57.4 | 3.91 Holdrege. 98 38 | 67.4 7.18 Reno State University... . gle 31°) 66.4¢°) 0.00 
Deerlodge 86 30) 54.2) | 49 | 66.2) 6.45 116 | 49 | 86.6) 0.00 
87*| 29°) 56.6¢| 0.16 68.1| 467 74.2 | 0.00 
Ekalaka........ 91 31 59.4) 1.41 46™) 68.9") 4.71 5.6) T. 
M4 27 | 61.4) 1.75 100 38 | 65.4] 1.69 69.0) 
s8| 30 | 87.8| 1.77 Kirkwood 45°) 64.9¢) 1.65 67.0 | 0.00 
34/592) 287 98 | 65.4] 6.93 68.0 | 0.00 
86 34 57.4) 4.02 102 33 | 64.7 | 2.98 64.9 | 0.00 
82 26 5.2) 3.35 96 34 65.4) 6.46 61.0; 0.00 
88 3155.4 6.00 102 31 | 67.8] 1.71 
99 | 31 | 58.8) 1.75 5. 46 60.6 | 4.84 
Manhattan ¢...... 31) 60.4) 1.31 SS, 96 44 | 67.4 | 2.82 58.8 |) 4.05 
Marysville 10. 20 58.2 | 5.30 
32 | 57.8 | 0.48 92 39° 64.5) 6.65 64.0 | 3.06 
es 33 | 58.3 | 1.09 |] 105) 42 68.9 | 3.15 59.2 | 5.20 
Plains 30 | 54.7) 1.08 Marquette 7. 57 89 | 37 | 62.2) 5.10 
34) 58.4) 2.81 || Mason City 6. 05 35 | 61.4) 3.12 
Rid 33 | 58.6) 3.77 95 | 35 65.2) 6.33 9 | 39 61.0) 4.04 
30) 54.0) 4.01 3.0 |] 10. 66 Franklin Falls ........... 85 40 | 61.0) 4.75 
Peter 50.2) 4.25 0.5 || Nebraska City b*1........ 98 48 | 66.2 | 11.73 Grafton 86 31 | 58.8 | 4.02 
31 | 58.3) 3.14 96 471.6) 6.75 87 36 | 60.2 | 3.81 
30 | 56.8 |) 1.12 102 31) 63.3) 1.94 88 33 | 60.9 | 3.98 
28 | 56.7) 1.47 98 36) 65.4) 7.11 82 35 | 57.6) 4.56 
30 | 55.1) 0.62 North Loup.............. 96 | 32/648) 4.89 42 | 65.2) 2.05 
Twin Bridges 33 | 57.2 | 0.70 95 38 | 65.0) 5.29 90 37 | 60.7 | 3.29 
25 | 55.4) 0.95 10. 73 Peterboro 87 32) 60.6) 3.15 
29 | 55.7 3.28 102 34) 63.9 4.12 Plymouth 89 3461.0) 452 
26 58.6) 2.95) T 92 34| 64.6 | 2.55 Sanbornton .............- 35 | 58.8) 4.17 
21 | 53.7 | 2.98 8. 28 83 32 | 58.4] 5.04 
4.71 Palmyra*!.............. 92) 48 | 66.9) 9.06 Asbury Park ............. 89} 48/652) 7.91 
| 65.4 3.38 Plattsmouth b............ 97 43 64.8) 7.81 Belvidere 91 44 | 67.5 | 6.65 
040000 67.2) 4.45 102 34 | 64.8 | 4.09 Bergen Point............. 91 42 | 67.6) 6.49 
| 69.8) 4.30 96 35 | 65.8 | 3.89 93 49 | 69.6 | 6.02 
67.4 | 6.76 3. 46 Blairstown 98 40 | 65.2 | 5.47 
66.1 | 4.08 Redoloud .. 7.75 98 48 | 72.5 | 7.23 
Arapahoe Republican *!............ 100 48 | 70.4) 3.98 49 | 69.7 | 6.59 
Arborville*?............. | 64.6) 11.15 5. 90 Cape May C. H........... 46 | 68.7 | 5.88 
| 66.2) 3.25 40 | 67.4) 7.21 Charlotteburg ............ 88 37 | 63.5 | 6.61 
‘ | 68.2) 8.72 96 37 | 66.6 | 10.30 90 42 | 64.5 | 5.27 
Ashland b*!,............. 68.6 | 9.20 96 50 69.8 | 7.99 95 48 | 69.6 | 7.63 
6. 58 95 40 | 66.2 | 6.51 College Farm............. 44 | 68.6) 6.08 
tee 66.2 | 6.85 98 40 | 67.0 | 8.73 ves 92 41 | 65.3 | 5.35 
68.3 | 10.17 | Springview .............. 96 35 | 68.2 | 1.40 Elizabeth 94 48 | 68.8 | 6.94 
68.2 4.26 91 40 | 65.0) 5.48 Englewood ............... 48 | 67.6 | 6.71 
6.73 97 39 | 68.0 | 8.60 Flemington .............. 45 | 68.4) 5.03 
pore 9. 90 | Strang ®?..... 95 50 | 68.8 | 10.48 Freehold 91 45 | 67.4 | 6.33 
5 66.6 | 2.70 3. 35 cesses 483 | 69.3 | 9.30 
3 65.4) 7.91 108 40 | 68.0) 8.69 90 42 | 65.8 | 6.17 
69.0) 5.05 8. 87 Hightstown .............. 92 48 | 69.0 | 6.93 
67.7 | 5.10 Tecumseh b............... 98 43 | 66.6) 11.84 Indian Mills.............. 44 | 69.4) 8.58 
65.2 | 2.76 00200 12. 44 Lakewood ............... 98 46 | 67.3 | 8.05 
8. 10 92 42 | 67.5 | 5.48 Lambertville ............. 92 48 | 68.2 | 6.33 
5. 32 96 41 | 67.0 | 7.97 90 38 | 64.2) 4.54 
3.95 96 37 | 65.0 | 5.24 Moorestown 91 48 | 68.3 | 7.30 
Chester........ 7.17 5. 25 93 46 | 67.6) 7.15 
2. 46 Weeping Water .......... 98 40 | 65.0 | 9.00 New Brunswick .......... 93 | 47 69.0) 6.35 
7.83 Westpo 95 38 | 67.0 | 6.66 New Egypt............... 6. 30 


New Jersey—Cont'd. 


Three Bridges............ 


Galisteo...... 
Las Vegas Hot Springs... 


Adirondack Lodge 


Blue Mountain Lake 


Canaan Four Corners .... 


Dekalb Junction 
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| Temperature. | Precipita- 
| (Fahrenheit.) | tion. 
| 
| life. 
: 4 4 
9 | Ins. | Ins 
924) 43¢) 64.84) 6. 60 
48/ 67.8) 6.58 
9 | 48/688)! 6.23 
9 | 45/684) 671 
93| 45] 67.1] 5.67 
96] 6. 86 
39 | 65.0 5. 98 
97| 38/65.2| 577 
91 65.3) 5.86 
9 | 70.4) 8.02 
97| 5.33 
9 $46 | 66.8) 6.08 
89) 43/65.4/ 5.12 
le 5. 28 
92| 50 | 69.2| 5,67 
93 | 42/| 68.0)! 7.89 
9 | 47/700) &16 
44/| 67.8] 6.74 
108} 54/824) 0.17 
108 | 75.4) 0.47 
100; 49/756) T. 
101) 46 73.8) 0.83 
101) 41/714!) 0.45 
1.72 
103; 34/704] T. 
0, 32 
112) 54/828) 3.54 
% | 43) 70.0) 0.76 
101 50| 75.8)| T. 
101 40) 72.4) 0.05 
98 | 46| 72.4! 0.53 
105) 70.8) 0.24 
9 | 43/ 66.8! 0.15 
29/651) T. 
9% | 71.2) 0.00 
105 75.9 | 0.60 
97| 67.5) O11 
98 | 44/ 0.30 
45/| 67.8/ T. 
103 75.7 
106 | 4477.9) 0.07 
108 | 71.8| T. 
97) 40) 69.4) 0.30 
107} 51/766) 1.03 
13) 45) 85.5) T. 
1066; 80.4) O18 
98 | 37/690) T. 
87| 27/ 57.0! 0.49 
102| 73.6) 0.07 
5.37 
31/540] 7.59 
84) 38 61.6) 4.93 
8 | 60.4) 5.79 
86) 36| 60.6) 4.54 
58.8) 6.15 
9 46 G48) 5.04 
33/604) 5.19 
88} 62.9) 6.62 
8 | 35/61.8| 375 
28 | 588 
86) 62.6) 6.00 
40/641) 4.75 
5:50 
83 | 59.9) 6.66 
84) 39/ 60.2) 6.25 
87) 40/618) 461 
86) 39 60.4) 4.65 
8 | 40) 60.4) 7.01 
84| 37/ 61.0!) 3.64 
87 | 32/505!) 5.67 
48/662) 4.98 
86 | 37/ 60.2) 479 
89 | 43/63.5| 3.54 
83 | 60.0) 5.43 
86) 5.03 
| 48/643) 5.61 
38/592) 4.05 
87| 40/65.0!) 412 
39/ 62.5! 6.10 
83 | 32/50.7) 468 
82| 30/562) 5.04 
89 | 42/637) 430 
85 | 38| 60.5) 5.48 
85 | 40/ 60.5) 3.02 
81 | 88. 2 6. 28 
31! 61.2! 408 


Total depth of 


snow. 
snow, 


and melted 


Maximum. 
Minimum. 
Maximum. 
| Minimum. 


New York—Cont'd. 


Honeymead Brook 


> 


z 


Littlefalls, City Res....... 


| Soapstone Mount 
Southern Pines a 
Southern Pines 6 


North Hammond 


Plattsburg Barracks 


Saratoga Springs 


South Kortright 


= 


WEED 


Oe Uw 


> 
= 


| Benton Ridge ............) 92 


Temperature. 
(Fahrenheit. ) 


| 


snow. 
snow, 


Rain and melted 
Total depth of 


= 
rr 


~ 


222 


IS 
ite 
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Temperature. | Precipita- | 
(Fahrenheit. ) | tion. tion. 
| 
| | | | wie | | | | 

~ | 
Stations. Stations. | Stations. | 
| | | 
| 
| @ 
| | 
Ins. || North Carolina—Cont’d. | ° | ° Ins. Ins. 
Haskinville 5. 34 | 
85 (40 40 Salisbury ................| 100| 50|7 7.85 
Middletown ..............| = = mis 
Albuquerque ............ Number Four ............ | We 
4. 06 | Gallatin 88] 28 
San Marcial .............. Straits Corners ........... | 86 | 35 | 
New York. : | i Sis 
Fest Be |New England 86) 28 | 56.9 
| | Wahpeton 86) 35 | 62.0) 
4/08) | 88 | 43 | 66.6 
Canajoharie ............. Goldsboro | 76.3) 4.17 
Henderson ..............-| 75.6 | | | 
I 96 47 70.8 | Camp Dennison .......... |} 43) 71.3) 6.17 
Bias | | Cardington | 61654] & 20 
Mocksville 92] 48 | || | 45 | 69.2| 7.71 
Moneure 9] @| 787 | || Clarksville... 44) 69.7) 8.30 
; Morganton ...............| 98 47 | 73.4) 5.18 6 
| 98] 46/708) 3.55 | 42 | 67.2) 8.36 
3. 24 | 41 | 69.0) 7.51 
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Stations. 


Ohio—Cont' d. 


} 


ws 


Garrettsville ............. 


eves 


Hanging Rock............ 


ss 


Jacksonboro. ............. 


6 
eCo 


a 


Marion 


| 


ens 
New Alexandria ......... 


New Lexington .......... 


New Richmond .......... 


New Waterford .......... 


North Lewisburg......... 


North Royalton .......... 


Ohio State University .... 


Portsmouth b............. 


Red Lion 
Richfield 


Springfield pn 


Thu 


| 


Upper Sandusky.......... 


Temperature. 
( Fahrenheit. ) 
| 
il g 
86 55 | 62.4 
95 43 | 69. 
93 | 39 | 65, 
95 38 66. 
93 | 46 | 67 
9 | 42) 64 
98 | 67 
92 | 42 | 67. 
92 | 43 | 66 
87 36 | 63, 
41 66. 
92 | 43 | 67 
94| 46| 71 
92) 45 | 69. 
89 | 37 | 62. 
93 46 | 69. 
97 | 45 | 69 
95 | 37 66. 
89 | 62 
88 | 42 | 63. 
SY 3s 63. 
96 | 46) 68. 
39 65. 
4 | 67. 
40 | 67.: 
92) 43 | 67. 
95| 44 | 68. 6 
91 | 48 | 69. 
9% | 40 | 67. 
9) «40 66. 
92 39 | 64. 
95 40 «66 
87 38 64 
39 | 63 
90 41 66. 
95 | 44 | 67. 
88 | 40) 65. 
36 68. 
92 44 68.0 
9 | 48 71.8 
ao 40) «66.8 
93 | 67.3 
88 | 41 | 64.2 | 
95 42 | 66.8 | 
g2 42 | 65.3 
41 | 67.4) 
89 | 33 | 63.3 
92| 39 | 66.0 
93 | 42) 66.9 
os 43 | 69.8 | 
94 41° 68.2 
98 | 44) 69.0 


39 («67 
9 | 40 | 66 


92 4 
«67 
96 42 67 
sy 4 66. 
92 42 65. 
38 (64. 
35) 65. 
93 41 65. 
98 43) O70 
45 (68. 
90 42 66.4 


106 45 | 76 
104 51 | 74 
97 43 | 73 
104 54 | 79 
97 48 | 77 
100 44 | 77 
102 47 
98 45 


Rain and melted 
snow, 


On 


= 


FINS SS 


= 
= 


AAS SN SOM 


Precipita- 
tion, 


Total depth of 
snow. 


TABLE II.— Climatological record of voluntary and other cooperating observers—Continued. 


Stations. 


| 
| 
| 


Oklahoma—Cout’ d. | 


| 
| 
| Sac and Fox Agency...... 


canes 


Government Camp. ..... 


Hood River (near) ....... 


Joseph ........ 
| Junction City 


McKenzie Bridge ........ 
McMinnville ............. 


| 


Warm 


| Maximum, 


| 


Temperature. 
(Fahrenheit. ) 
| 
= 
° | ° 
95 | 54) 76. 
97 57 | 76. 
99 | 47 75. 
98 | 47 | 75. 
105 | 50 | 74. 
9 | 77. 
106-57 80. 
99 | 48 | 75.9 
103 | 47 | 76. 
101 | 46 | 78. 
97| 49 | 75. 
101 | 47 78. 
10148 | 78. 
98 | 48 75. 
98 | 43 | 75. 
98 | 49 76. 
102) 47 | 78.5 
| 
86) 47 | 60. 
89 | 35 | 57 
90 | 43 | 65. 
93 | 35 | 61. 
90 50 | 62. 
89 39 | 59. 
90 | 36 | 55. 
90 | 22) 52.4 
102) 34| 64.4 
89 «40 | 61.3 
96 | 43 | 70.0 


84) 40) 60.8 
91 45 | 58 
| 
98 «60. 
91 | 37 | 5M. 
94) 36 59. 
85 38 | 57 

88) 41) 59.7 
82 | 35 | 56.7 
87 37 | 57.0 
65 40 52.0 
86 56.8 
76 | 47.8 
93 | 35 | 62.2 
75| 55.4 
91 37 | 61.3 
88 | 38 | 60.4 
99 69.0 
92| 35 | 62.6 
86 | 27/ 52.8 
9s 48 62.6 
95| 36] 61.9 | 
91 | 28 60.7) 
92| 51 | 63.4) 
92| 62.0 
92| 61.5 
86 | 33 | 55.8 | 
9 31 | 58.9 | 
88 | 36 | 59.4 | 
44 64.8 
89 | 43 | 59.2 
40 59.1 
91) 44) 60.2) 
89 | 38 59 
80 | 42 | 55. 
96 | 36 64.6 
4 | 26 | 58. 
87 35 | 58. 
97 40) 62. 
91) 60. 
45) 61. 
90 | 54. 
94) 54! 66. 
88 | 35 62. 
31 OS 
84 39 | 59 
92 40 65. 

84/ 39| 58 

41) 68 
96 35) «62. 

9% | 30 59 

92| 36) 61 

96 42 | 59. 

89 | 30 | 58 
90 35 O61 

91 38 | 66. 
44 67 
9 | 35 | 68 

88 | 39 | 67 
93! 34! 66.8 


Rain and melted 
snow. 

Total depth of 
snow. 


Davis Island Dam 


Duncannon .............. | 
East Bloomsburg 
East Mauch Chunk 


Forks of Neshaminy ..... 


Lawrenceville............ 


Spring Mount............ 


Temperature. 
(Fahrenheit. ) 


Maximum, 
Minimum 


90 46 68.6 
4 45 | 68.2 
o4 36 | 64.8 

88 | 63.1 
90 35 | 64.3 
92 34 | 66.5 
95 38 | 68.2 
86 39 | 71.1 
96 41 | 68.6 
88 37 | 62.2 
92| 39 | 66.4 
gz 41 | 68.0 
84 33 | 61.0 
| 68.2 
85 | 36 61.2 
90) 41 | 66.8 
88 39 | 64.6 
cle 
89 37 | 63.8 
87 35 | 62.4 
87 32 | 62.1 
93 49 | 69.4 
92 40 66.4 
88 46 | 67.2 
97 42 | 70.0 
79| 52 63.4 
88 40 | 62.6 
89 «51 | 66.6 
93 51 | 67.8 
91 47 | 64.6 
101 59 | 81.3 
98 63 | 79.8 
101 60 | 79.0 
100 58 | 80.0 
59 | 77.8 
98 | 65 | 79.9 
99 59 | 79.6 
9s 59 | 78.8 
100 57 | 77.1 


Precipita- 
tion, 


Total depth of 
snow 


Ins. | Ins. 


) || 
| Precipita- | 
Stations. 
| | | 
| | 
. | Ins. | | Ins. Ins, Pennsylvania—Cont a. 
15 2.71 | 35 | 62.7 | 5.72 
32 | 3. 98 45 69.3) 6.40 
34 1.18 | Derry Station ............) 91 36 | 66.5 | 6.25 
18 1. 15 | DoylestowM ..... 6. 13 
10 4.43 5. 51 
56 2.49 7. 39 
0.72 | | 
67 0.72 8.93 | 
Gratiot : 68 Stillwater 2.19 Easton ......... 6. 0 
0.72 Ellwood Junctior 5. 67 
43 2.45 Emporium ...... 7.15 
t4 Weatherford ........... 0.91 Ephrata .... ... 5, 82 
a7 Oregon. Everett 6,24 
25 0. 36 6.89 
DT 19 0. 66 Franklin ....... 6. 46 
Hillhouse Alpha 1. 36 Freeport ........ 5. 22 
89 0. 00 Girardville...... 7. 76 
70 0. 67 Greensboro ..... 5.48 
37 0.57 Hemlintos ..... 6. 60 
21 | Aurora (mear)............| 1, 07 Hawthorn....... 7. 52 
85 Bay City ..........+-+++++| 3. 83 | Herrs Island Dan 5. 06 
70 Tt. Huntingdona... 5.78 
27 | 0. 00 Huntingdon}... 7.18 
mit | 0.90 6. 80 
5 Blalock Johnstown ...... 6, 73 
6 | 50 63.4 0.07 Keating......... 5. 48 
sah 5 | Cascade Locks............| 1,49 Lancaster ...... 
1 | Comstock 3. ............. 0. 00 Lansdale....... 3. 59 
0. 58 5. 54 
1 0.27 Lebanon ...... 6.18 
7 0.44 Leroy 5. 40 
1 1. 05 Lewisburg ......] 8. 28 
1. 00 Lockhavena .... 6,12 
9 Lockhaven b .... 5. 59 
0.32. Lock No. 4...... 3.35 
74 0.97 | 6. 09 
ee 72 | 1.11 | ifflin 6. 60 
85 2.07 | 7.24 
05 2.76 | Ottsville 5.72 
20 | 1. 54 | Parker .........., 6.14 
22 | 0.12 Philadelphia .... 6. 52 
| 1. 67 Pocono 6, 25 
0.47 Point Pleasant... 5, 07 
20 0.30 7.12 
48 0. 42 Quakertown.....| 5.15 
79 | 0.15 ere 5. 29 
Pataskala 0.41 Renovoa........4 4.71 
95 | 0. 25 Saegerstown..... 6.11 
23 | : 0. 30 St. Marys ....... 6. 56 
90 | || Klamath Falls............ 0.00 4.94 
39 0. 57 Seisholtzville.. . 6.54 
; 97 48 | 72.3 37 | 0, 83 Selinsgrove ...... 8.11 
05 0.10 Shawmont ....... 5.10 
ale 46 0. 28 Smiths Corners... 5, 08 
26 0. 94 Somerset........ 4.45 
6.38 0. 68 South Eaton..... 6. 61 
15 | 0. 23 4.74 
Se . 1 25 | | Monmouth a*! i 0.61 State College .... 6.71 > 
28 | 0.71) Sunbury ......... 6. 93 
Rockyridge ..............| 91 42 67.6 47 0. 90 | Swarthmore ..... 5. 89 
Shenandoah ..............| 92 40 64.8 24 3. 39 Towanda......... 4. 86 
ch 41 68.6 91 | | Newberg 0. 70 Troutfum. ........ 6, 68 
97) 45 69.6 1, 92 Uniontown ...... 5. 95 
1.00 Wellsboro... ..... 6.17 
49 0.41 Westchester ..... 6. 75 
0. 08 West Newton .... 4. 52 
31) 0. 20 Westtown ........ 
02 | 0.90 Wilkesbarre...... 6. 10 
86 ais 0. 32 | Williamsport... .. 5. 61 
4 1, 20 Kingston......... 4.15 
Waynesville 10. 35 1.95 Providencee ..... 4.70 
10, 88 | Umatilla 0. 00 South Caroli 
89 39/656) 5.55 | Wamie 0.05 Allendale ........ 7.35 
7.05 | 0.04 || Anderson ........ 3. 64 
0. 00 Barksdale ........ 5. 70 
77 | 0.16 Ratesburg........ 6. 38 
.3 xy 0,20 Beaufort ......... 2.16 
9 57 Pennsylvania, | Blackville........ 6.91 
6 21 dues 3. 67 Bowman ......... 02 
4) 19 4.95 | Calhoun Falls.... 4.25 
7 | 38 5.18 Cam@em 5. 46 
.6 | 5.74. Cherawe......... 1. 39 
(rare 8 23 6. 47 | Cheraw®d......... 1, 42 
Fort Reno......... gs 76.8 30 6. 80 | Clemson College. . 4, 28 
48 | 783 20 | 3. 89 4. 20 
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Temperature. Precipita- Temperature. Precipita- Temperature. Precipita- 
(Fahrenheit. ) tion. (Fahrenheit. ) tion. (Fahrenheit. ) tion. 
— 
= 
Stations. Stations. Stations. a.. = 
South Carolina—Cont' d. Ins. | Ins nessee—Cont’d. | Ins. | Ins Texas—Cont'd. Ins. | Ins 
Darlington ...............| 100 55 79.3) 2.62 100 52 77.9] 8.99 Fort McIntosh ill 64) 88.9 0.10 
4.07 99 47 | 76.2) 3.20 | Fort Ringgold............ 109 72 | 0.00 
7. 53 4 71.4 5.90 Fredericksburg 104 63 | 83.7 0. 06 
GRAM. .. 6. 08 100 47 (76.4 5.14 53°) 83.2«) 0.27 
Florence 59 | 79.8) 2.82 8. 02 | Georgetown .......... ... 100 63 | 84.0) 1.13 
Gaffney 4) 78.2) 7.11 99 51 76.4) 4.25 Grapevine................ 106 55 | 82.8) 0.70 
Georgetown 99 63 80.7 | 4.00 40 68.6) 7.72 Greenville. 104 83.4) 1.84 
Gillisonville ............- 103 79.3) 4.02 96 76.2) 5.20 108 55 | 78.3 
Greenville ......... 96 54) 73.5) 5.34 95 47 (73.4) 6.26 .... 100 64) 83.2) 411 
Green wood... 101 57 | 78.5) 5.38 76.6) 4.51 113 53 | 84.4) 1.95 
Heath Springs. ........... 100 55 77.4 | 3.77 ites 6, 23 102 61 82.6) 2.60 
98 62 | 76.5) 4.20 962, 76.68) 2.95 112 83.2) 0.90 
105 56) 787 > 3.01 Covington.... ......... 95 53 77.0 | 7.38 102 0. 00 
Little Mountain.......... 101 58 | 79.2) 482 99 48 75.2 | 2.50 Houston 61 | 83.7 | 5.01 
Longshore 100 58 78.8) 5.47 98 47 76.4) 2.25 Huntsville 61 | 82.9) 3.37 
Pinopolis 9% | 79.2) 470 52 780) 3.97 Jacksonville 60 | 80.5) 1,42 
St. Georges 9% | 62/782) 5.40 Elizabethton ............. 46 69.6) 8.19 58 | 80.5) 1.95 
St. Matthews ............. 62 | 77.7 | 3.76 95 38 («69.5 | 8.23 Kautman 66 86.2 2.12 
St, Btepheems 505 96 48 75.8) 2.16 0. 50 
100 58) 79.4) 4.83 96 49 76.0) 1.54 Kerrville 80.4) 0.00 
Santuck 100) 77.3) 3.61 102; 77.8) 7.70 Pesce 2. 30 
100 53 | 78.1) 7.22 46 71.4) 8.62 Lampasas 82.4) 1.81 
Society Hill... ........... 9 59 | 79.1) 228 98 42 73.9) 440 Laureles Ranch 0.86 
Spartanburg ............ 100 55 | 76.6) 6.43 99 4 2.12 Llano *! 8.1) 0.380 
59 | 78.8) 4.67 53 74.8) 3.52 | Longview 83.2) 4.50 
Summerville ............. 99 58) 77.2) 2.81 Johnsonville ............. 97 4 75.8) 424 | 82.6) 1.65 
Temperance.............. 99 55 | 78.0) 3.54 5.70 Menardville 80.6 | 0.75 
sess 97 679.0) 95 52 74.0] 2.20 | Mount Blanco............ 110 48 80.0 | 0.01 
98 | 747) 2.47 Lewisburg 99 | 47 77.4) 1.60 New Braunfels ........... 98 | 66/842) 0.22 
57 | 77.9 6.78 97 45 74.4) 5.57 1052) O55 
Winthrop College ........ 97| 54|77.2| 49% 97| 77.4| 1.91 102) 46) 80.0) 1.97 
Yorkville ................| 102] 658/793) 533 MeMinnville....... ..... 102) 45 75.4) 4.21 | Port Lavaca.............. | 70) 88.4) 3.50 
Aberdeen 31/614) 392 50 77.8| 3.78 | Rockisland .............. 64) 81.4) 5.85 
% | 36 644) 250 9 | 52 743) 5.40 87 | 77.2) 1.51 
Alexandria .............. 32 63.0) 3.86 43 74.8) 184 102; 69) 8.4) 1.31 
96 | 30/ 63.4) 1.38 99 | 49 77.3] 3.05 105 | 60 83.4) 0.00 
24 | 60.4 2.41 99 42 «76.6 2.04 61 | 
Bad Nation 4 ............ ill 29 68.0 1, 38 93 47 «(71.9 6. 20 | 106 64° 83.2 0.82 
97 30) 58.1) 4.26 95 40 70.5) 5.13 | Santa Gertrude Ranch... 0.15 
Brookings .... .......... 87 60.2) 3.17 98 51 77.7) 4.08 | Shaeffer Ranch........... 107 | +69 86.0) 1.11 
30 | 65.2) 2.97 95 5174.4) 3.16 99 | 7 | 82.8) 0.89 
us 1. 68 87 | 41 65.8 | 10.08 97! 58/810) 411 
Chamberlain ............. 99 34 | 64.7) 2.28 Sinking Spring...........)...... | Sulphur Springs. ......... 100% 554 81.84 «1.70 
tens 89 31 | 60.4) 3.73 96 45 71.3) 7.95 100, 83.0) «1.91 
86 34) 61.4) 3.83 100 4 | 75.2) 3.98 | Temple 102 63 82.6 1.78 
90 30/622) 416 7.97 102 61 | 83.0) 3.24 
Elkpoint 103 37 | 68.0) 2.86 Tellico Plains ............ 98 48 74.8) 5.02 109) 43 74.3) 0.87 
95 3260.2) 4.39 96 45 73.6 | 2.25 100s 664 82.54 2.08 
a9 31 60.8) 1.36 42 75.5 | 2.27 104 65 86.3) 3.15 
62.6) 344) || Wildersville .............) 98 3. 36 | Waxahachie ............. 105 59 82.8 | 2.25 
3. 57 | Weatherford ............. 104) 57 84.0) 0.62 
Fort Randall............. | 343) 1.31 81.4) 1.61 102) 67 84.6) 3.90 
Grand River School ...... 100; 31 61.4) 2.32 83.5) 1.06 Utah. | 
Hotch City............... 103 29) 64.0) 1.95 85.0) 0.60 Blackrock. . 31) 66.0 » 
85) 25 59.0) 6.87 Castledale ... 66.9) T. 
96 30.) 60.8) 5.51 82.2) 2.20 101; 31/684) T. 
ews 98> 29¢) 62.3% 2.95 85.0) 0.66 894) 63.4° 0.26 
35 | 63.2) 2.39 86.0) 1.23 | 314 68.2> T. 
100 27| 2.55 84.1) 0.70 8 59.9 | 000 
90 31, 2.36 80.8) O01 98 | 34 66.9) 0.17 
101 35 | 63.6) 5.30 66 83.3) 258 | Government Creek ...... . 97 | 32) 66.8) 0.07 
95 31 | 63.4) 10.31 70 83.2 1,23 108 76.9) 0.09 
100 34/63.8 |) 468 63 | 1.24 4/669) T. | 
Plankinton .............. 96 33 | 64.2 | 3.73 62 80.3 | 2.17 28 61.2) 0.37 | 
90 25 | 62.6; 2.11 Camp Eagle Pass.........| 109 70 84.0) 0.00 | 27 | 60.0 0,43 | 
108 | 33/655) 2.51 College Station --| 97 | 68 86.5) 1.40 | Kelton®!........... | 66.0 0.00) 
St. Lawrence --| 97> 288) 50.2) 6.24 bed cade 113 53) 85.0) 0.95 | 65.2 0.03) 
34/634) 2.98 Comanche ............... 82.2) 0.83 57.8 0.00) 
Sisseton Agency.......... MM 36 | 59.9) 2.48 104 59 83.6) 2.35 1 65.4 0.74 | 
| 66.2) 1.81 101 67 84.6) 5.86 95 | 64.8 0.19 
96 39 | 66.6) 2.76 838) 1.16 | Meadowville ............. 90 30 59.2 0.90) 
Watertown............... 86} 31/ 60.2)....... Danevang................ 100; 63 82.2) 5.27 sax | 0.31 | 
87| 30/ 59.2) 1.70 104 62 | 81.6) 1.01 104, 73.8) 0.43 | 
$2 | 61.6) 1.45 66 0.64 Monticello ............... 36 68.0) 
Wessington Springs ...... 9 | 642/....... 106 | 56 84.8] 1.08 Mount Nebo ............. 37|70.0| T. | 
3. 39 Fort Brown .............. 70 | 83.4) 0.60 Mount Pleasant .......... 95 | 31 66.8) 
107 6280.6 | 0.00 | 92| 38 67.6 | 0.27 | 
Andersonville ........... 47 726! 433 Fort Davis ...............] 101| 54 | 7%.8| 263 Parowan................. 95| 66.8) 0.06 | 
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TABLE II.—Climatologicai record of voluntary and other cooperating observers—Continued. 


Temperature. Precipita- | | Temperature. Precipita- Temperature, l’recipita- 
(Fahrenheit. ) tion. | (Fahrenheit.) | tion. (Fahrenheit.) | tion. 
| | | j 
Stations. | de } Stations. | | | & | Stations. - 
ee | | & | 133 | se 
| | & | a | & | a a A 
Utah—Cont'd. | Ins. | Ins | Washington—Cont' d. | Ins. | Ins. Wi in Ins. | Ins. 
0s 89 24 (60.6 87 34 | 58.5 | 0.05 | 80 36 | 59.8 3.65 
ae | 90 60.4) 0.31 || Ellensburg (near)........ 90 34 | 60.8 | 0.02 | Appleton ++. 83 40 | 61.2 3,27 
Promontory ............. 0.00 Grandmound ............ 86 38 | 57.6) 1.17 | 2.79 
| 90 30/592) T. 94 33) 63.5) T. 85| 42| 65.0 6.57 
| 98 31 64.2) 0.24 42 | 58.8 | 2.23 87 4264.6 5.90 
114-36 75.1 | 0.03 87 | 38 | 59.4) 0.82 | Butternut... 80 | 29 | 57.3) 3.37 
101 29 67.1 | 0.08 88 «40 | 63.5 | sect asiees 83 37 | 59.8 3.44 
Snowville................ 24 616 | 0.34 97| 35 | 65.7| 0.07 | Darlington 86 | 36| 63.1 8.50 
Soldier Summit ........... 86 24/552) 0.00 63.6) 0.65 85] 42/ 63.5 | 6.02 
| 100 29 | 67.9 | 0.20 34 | 59.2) 2.76 Dodgeville M4 40 63.1 5.07 
| 105 70.8) 0.00 | Mottinger Ranch.......... 98 | 41 | 67.6) 0.08 83 | 36 | 64.0) 2,59 
96 39 | 67.9) 0.10 Mount Pleasant.......... 83 |) 40) 59.2) 1.48 85 41 | 64.4) 2,27 
00 | Moxee Valley .......... 31 61.7 | 0.06 81 32 | 57.6 3.56 
eves | 0.51 | 78 45 58.2) 0.55 Fond du Lac.......... 41 | 63.0 4,72 
103 4079.0 0.00 87 | * 36 | 58.9] 0.74 4.13 
97 33) 66.6 0. 00 101 50 | 71.0) 0.00 | Grantsburg .............. 35 | 61.0 2.98 
23 0.18 91 36 | 62.0) 0.12 us 84 41 | 68.7) 4.35 
‘ermont. | 96 34 62.8 | 0.45 81 58.4 5.08 
81 44° 63.2) 5.29 Port Towusend 84) 44) 57.8) %93 8&3 36 | 61.6 | 3.17 
82 58.2) 4.08 87 36 | 58.2 | 0.04 29 | 60.4 4,30 
81 39 «61.6 | 3.61 | Rattlesnake 0.10 83 35 | 59.9 | 3.20 
Enosburg Falls........... 320 «59.6 | 5.64 | 89 27 | 56.6) 1.01 ... 84 39 | 63.0) 5.5 
Jacksonville .............| 82 35 | 57.4 34 | 0.01 88 39 | 59.8 | 3.81 
Manchester .............. | 82 36 | 60.6) 3.70 | 85 | 30 | 56.8) 0.22 Meadow Valley .......... 82/ 36) 61.4) 2.35 
Newport | 86 35 | 59.9) 8.51 88 35 («58.8 | 0.80 92 35 | 62.7 | 2.80 
an | $4 34 «58.3 | 3.47 86 36 | 57.4) 1.55 
St. Johnsbury ........... 331 59.6] 445 || Snohomish ............... | 41 | 59.2 1.65 90 38 | 63.2 3.58 
64.9 | 3. 46 || Snoqualmie ............. 86 39 | 59.9 | 1.77 New London............. 85 39 | 62.0) 4.09 
| 84 36 59.8 | 4.09 || Southbend ............... 91 39 | 57.4 | 2.98 85 38 61.6 3.71 
Alexandria” | 95 48 | 72.9 | 3.99 i} Sunnyside |} 91 37 | 63.4) 9.11 86 46 | 65.0 3. 95 
— = | 40 | 58.7 | 2.30 85 39 | 61.7 | 4.24 
94 45 70.2 7.15 Vancouver .......... an .| 40) 59.6) 0.75 Port Washington......... a9 59.4 3.65 
sides 70.6 1.25 | 85 42 58.6) 1.56 Prairie du Chiena........ 88 41 65.8 6.57 
| 9 38 68.4) 2.90 9 31 | 58.1 0.13 00 che 6. 58 
96 49 | 73.0) 4.32 Wenatchee (near) ........ | 87 34 60.8) 0.05 81 31 | 58.2) 6.11 
Buckingham ............. 101! 40! 67.95) 5.67 | 87 35 | 57.2) 0.72 87 44 | 62.6 5.46 
Burkes Garden........... 85 34 | 62.9 | 6.77 87 28 | 55.3) 0.25 || Sheboygan ............... 85 43 60.8 | 3.19 
Charlottesville ........... | 9 71.9) 5.09 West Virginia. || Stevens Point ............ 82/ 35/614 3.16 
| 2.55 | 96 41 | 67.4) 5.90 | 88 38) 61.1 3.54 
Cliftonforge .............. 67.8 | 1.15 | 86 36 | 62.3) 3.75 Watertown .............. 39) 62.5 4.04 
98 4572.7 | 2.45 | | 86 36 | 68.2 | 2.88 83 42 | 61.8) 4.53 
Dale Enterprise .......... | 96 41 68.0) 2.90 | 90 | 38/648) 4.72 381622) 3.75 
ss | 3.95 | 9 | 40 67.3) 6.20 81 4 61.0) 3.12 
100 47 | 74.7 5. 55 | Burlington ............... | 98 38 | 67.6 | 4.71 Wausaukee............... 84 $2 | 61.3 | 1.54 
Fredericksburg ........... 99 52 | 73.6 5.78 | 97 42 | 71.7 | 6.20 42 | 63.7 | 3.71 
| 86 44 67.0| 6.85 98 | 41 68.8) 4.00 Whitehall........ 85} 386 | 62.9| 2.77 
Grahams Forge! ......... 85 40 66.1) 285 50 | 62.5 | 3.57 Wyoming. 
1.70 | 94] 39| 66.7] 6.99 36 | 65.8 |) 0.90 
Hot Springs.............. 93 36/684) 5.46 95] 48/1 71.4] 6.21 103 | 40 | 67.1} 0.24 
Lexington ...............| 93 | 69.4] 2.91 || Charleston ............... | 98 | 48 | 67.3) 6.35 | Bedford 89} 25 | 55.8 | 0.95 
100 45 | 73.2 | 2.49 97 45 71.6) 4.00 88 26 | 56.4 0.46 
Manassas................. 95 45 71.1) 2.23 44 | 68.6) 4.66 92 31 | 59.0 2.46 
40 67.2 | 93 36 66.0 | 6.55 93 31 | 63.2) 1.45 
Newport News ........... 100 6) 78.0) 1.20 91 42 68.2 | 5.63 Chugwater 93 8261.3 4.43 
96 44 | 72.8 |....... 93 44 | 68.2) 5.35 85 26 | 55.2 | 0.76 
3. 23 92 38 | 65.8 5.68 Fort Laramie ............ 102 39 | 65.6 | 3.80 
2.70 | Green Sulphur ........... 87| 40 | 66.4 | 3.68 Fort Washakie........... 31 | 62.5) 0.54 
| 9% 42, 70.7 | 3.95 2. 00 Fort Yellowstone ........ 30 | 54.0) 1.97 
Rockymount ............. | 87 47 66.8) 5.38 4.25 82 28 | 51.8) 1.12 
4056 4. 68 || Huntington..............) 96 48 | 71.3 | 5.60 o4 35 | 61.6 | 0. 74 
Shenandoah .............. 2.37 96 44 68.4) 6.52 30 | 60.6) 1.90 
7. 34 86 41 | 62.8 | 5.52 96 34 | 63.2) 1.20 
| 46 | 73.9 | 2.96 92 37 | 65.4 | 4.33 91 82 | 59.6 | 1.22 
Stanardsville............. | 100 36 | 67.4) 3.15 100 48 | 72.6) 6.40 Iron Mountain........... 92 31 | 61.0) 2.29 
41 69.4) 3.08 98 35 | 67.2 | 3.09 87 28 | 57.9 0.60 
97 47 73.5 | 5.74 98 45 | 69.4 | 3.22 87 28 | 57.0) 0.50 
Westpoint ....... 75.0) 3.14 || Morgantown ............ 91 40) 67.8 | 7.16 Lusk 97 30 | 60.4 3.05 
| 9 48 73.2) 5.60 88 42 | 64.9 | 7.08 93 30 | 60.6 2.66 
Williamsburg ...... .... 90 52 71.8] 2.49 || Moundsville.............. 92 43 | 67.6 | 3.88 ound 30 | 57.2) 0.95 
| 98 42 69.2) 3.60 | New Martinsville ........ 44/| 70.4) 5.59 101 33 | 64.7 | 0.39 
Wytheville | 41 68.1 4.98 || Nuttallburg.............. 40 69.0 | 6.37 31 | 61.6) 1,10 
3.11 Pickens 89 36 63. 6 6 38 South 83 20 | 51.2 | 0.30 
Bremerton ............... 59.4] 1.34 || Point Pleasant ........... % | 71.2) 6.59 86} 26/565) 1.13 
| 84) 41/50.9] 1.7 | Powellton................ % | 44/ 69.6) 8.49 Thermopolis ............. 100; 36/646 1.42 
| 56.0) 1.68 || Princeton ||... 88| 41 | 66.4) 4.90 Porto Rico. | 
75 42 5.17 5.27 90 70 79.8 | 22.75 
380) 56.8) 0.04 Southside. ..............) 94 | 50 | 71.4) 5.24 Arecibo ....... 95| 68 80.5) 4.60 
87 32. «56.6 | 0.29 87 33 | 62.0 | 7.40 89 56 | 76.2 | 13, 23 
89 | 1.21 Uppertract............... | o6| 668] 3.81 % 69 | 80.4 | 16.99 
Conconully | 84 82 0.94 | Wellsburg...... | 42| 65.4] 6.88 9 | 64 | 77.2 | 22.15 
Coupeville ............... 8 | «57.4 | 0.78 71.8]....... 97 | 63 | 78.4) 28.11 
87 30) «57.0 | 0.24 4.47 89 60 | 74.8 | 30.98 
87 38) («61.8 | 0.07 96 | 72.4) 7.45 92 60 | 78.2 | 15, 80 
Hest Sound............... 82| 33 | 55.81! 0.39 Williamson .............. 95 49 | 70.8) 5.72 92 66 | 78.6 | 12.50 
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Temperature. Precipita- 
Fahrenheit.) | | Temperature. | Precipita- | 
‘ ) tion, (Fahreabelt.) | thon. | 
= | | 
s | as Stations. 2 | 
| * | *Extremes of te t ory 
= 3 § 2 thermometer. aperature from observed readings of dry 
a | = 2 h A numeral following the name of a station indicates the 
Por - _ | rom which the mean temperature was 
rte Bico—Cont ‘a. e je ° | me, Ins. Nicaragua, ° ° Bon | 1 Mean of m.+2p.m.+9p. m.+9p. + 4, 
70° 80.6") 16.29 Nandaime 89 81.9 33.77 | | 
| oal.... | 95 Isthmus of Panama, 3Mean of 7 a. m. +7 p. m. + 2. 
9838 | 92 74) 80.8 ....... ‘Mean off am. + 6p m. + 2. 
Hacienda +~ of readings at various hours reduced to true daily 
acienda Perla .......... 71 (78.4 | 32.92 | Lat The »y special tables. 
| 90} 74) 81.9 | 19.47 reports for May, 1902. re of a numeral indicates that the mean tem- 
89 3 perature has been obtained from daily readings of the maxi- 
Juana Diaz............... 91 70 80.4 | 17. 69 | mum and minimum thermometers, 
2 ase _ An italic letter following the name ofa station, as Livy- 
| 67 782 | r us 23 4.2 1,29 | a,” “Livingston b,” indicates that two or more ob- 
68 80.0) yoono 65 29 45.0 6.38 servers, as the case may be, are reporting from the same 
Maunabo ................ | 87 79.2 | 25. 55 rapes station. A small roman letter following the name of a 
98 New jascon} 3.67) | station, or in figure columns, indicates the number of days 
98| 67 80.0!) 846 M California. | missing from the record; for instance denotes 14 days 
| 70 > Massachusetts, No note is made of breaks in the continuity 
Sen Salvador............. _ 63 75.6 1.83 ens Michigan. |; Known breaks, of whatever duration, in the precipitation 
Senta | 70 79.7) 16.54 n 29 «1.97 T. record receive appropriate notice. 
— Hot Springs...) 80 33° 806 0.1 February, 1902, Ohio, Marion, make total precipitati 
Ci some 38 65.0) O25 0.95 instead of 0.90. 
wded 104) 74 888) 0.00 Ademe ra, 
‘oatzacoalcos ............ | 67 80.4 24.18 6. 47 
Leon de Aldamas.... 94 | ‘ Wicaragua. 
— 53 | 73.7| 2.44 Nandaime 
New Brunswick. | | I of Panama, | 
4. 548 | 2. 46 | 8, 88 
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TABLE III.— Resultant winds from observations at 8 a. m. and 8 p. m., daily, cweys the month of June, 1902. 


Stations, 


New England. 


Northfield, 
New Haven, Conn. 


Middle Atlantic "States. 
Albany, N. Y 
Binghamton, N. 
New York, N. Y 


Washington, D. C 
Lyne hburg, Va 


South Atlantic States. 
Hatteras, N. ‘ 
Raleigh, N 
Wilmington, 
Charleston, 
Columbia, 5. C 
ents 
Jacksonville, Fla. 

Florida Peninsula, 


Key West, Fla . 

Eastern Gulf Sates, 
Pensacola 
Montgomery, 

Western Gulf Slates, 
Shreveport, La. 
Fort Smith, Ark 
Corpus Christi, Tex 
Palestine, Tex | 
Taylor, Tex ¢ 

Ohio Valley and Tennessee. 

Chattancoga, 
Memphis, Tenn ........ 


Louisville, Ky ........... 

Pittsburg, Pa . 

er Lake Region. 

Oswego, _ 

Erie, Pa 
Cleveland, Ohio. 
Toledo, Ohio 
Detroit, Mich . 
Grand Haven, Mich 
Marquette, Mich . 
Port Huron, Mich... 
Duluth, 

North Dakota, 


Component direction from— 


N. 


Hours. 


Ss. 


Hours. 


= 


Resultant. 
Direction | Dura- 
FE. | Ww. from— tion. 
Hours. | Hours. | ° Hours. 
10 25 s. 65 w. 16 
9 28 s. 4 w. 23 
7 13 s. 65 wl) 6 
13 33 s. 76 w. 20 
9 | 33) os. 63 Ww.) 26 
7] s. 64 w. 30 
2 28 8s. 75 w. 26 
9 | 22/ s. 58 w.| 15 
10 14 n. 38 6 
11 | 26 s. 82 w. 15 
ot) 16 s. 82 w. 7 
9 | 23 s. 60 w. 16 
22 n. 43 16 
10 27 s. 62 w. | 19 
7 25| s. 74 w. 19 
ll | 20 s. 66 w. 9 
30 a Fm 21 
17 | 9 18 w. 25 
14 21/ s. 24w. 17 
21 s. be. ll 
19 16 s Me. 12 
10 8 s. ll e. 10 
13 22 s. 52 w. 11 
23 | 18 | s. 20 e. 14 
18 19 12 
24 15 8s. 29 e. 18 
25 | 4, s 36 19 
17 24) s. 18 w. 23 
26 16) s. 27 e 22 
32 12; s. Sle, 25 
42 4 8s. Me 38 
24) | 18 e 6 
| 
17 | 19 s. 14 w. 8 
SES * 9 
8) 3 
9 s. 52w 17 
16 | 18; s 
9 9/ s. 1 
18 Si 16 
17 | 15; s. 5 e. 24 
21 | 6| s Be. 35 
31 | s. Be. 31 
M4) 612) & 9e. 19 
37 | 2) s. He. 
12 | 8) s. 5e. 42 
27 | Be. H 
15 Sia dea 37 
39 | 1/ s. Se 48 
7 1 s. 2 e. 12 
21 | n. 41 w. 10 
12 20) n. 34 w. 
16 19; 7 
15 19 n. 53 w, 5 
9 6; s. Be. 9 
12; 17] 6 
10 4\ s. 80 e. 6 
10 20 w. 10 
18 22; s. 30 w. 8 
14 21 8s. 27 w. 15 
10 20 n. 75 w. 19 
11 s. 35 w. 15 
4 34 n. S84 w. 30 
33 s. 62 w. 27 
10 33! s. 64 w. 2 
12 35 | s. 75 w. 23 
31) n. 82 w. 22 
14 18 s. 39 w. 6 
7 s. 683 w. 4 
17 24; s. 45 w. 
17 67 w. 7 
15 21 n. 80 w. 6 
11 17 | s. 56 w. 7 
13 25 | s. 63 w. 13 
ll 14) n. 45 w. 4 
15 18 n. 15 w. ll 
19 n. 59 w. 
18 29 n. 58 w. 18 
20 16) n. 76 e. 4 
17 | nm. 31 w. 5 
16 21 8. 27 w. 11 
31 21) n Be Bz 
16 3) n Hw 9 


From observations at 8 p. m. only. 


North —Continued. | Hours. 
WwW illistoa, N. Dak 26 

yper Mississippi Vall | 
St. pat” Minn 17 
Davenport, 20 
I annibal, Mo. + 8 
‘Missouri Vi alley. 
10 
22 
Sioux City, Iowa f.............. “ee 13 
Y ankton, 8. Dak. +. |.. ane ll 
Northern Slope. 
Miles City, er 21 
North Platte, Nebr.................. | 11 
Middle Slope. 
"Southern Slope. | 
"Southern Plateau. 
Independence, Cal .................. 24 
Middle Plateau. 
7 
Galt Lake City, 29 
Grand Junction, Colo ............... 17 
Northern Plateau. 
25 
alla W alla, 4 

North Pacifte Coast Region. 
7 

39 
Middle Pacific Coast Region. 
Mount Tamal 34 
28 
5 
San Francisco, Cal 1 

South Pacific Coast Region. 
38 
Los Angele 4 
San Luis Obispo, 16 

West Indies. 
Bridgetown, Barbados .............. 2 
Puerto Principe, Cuba .............. 17 
San Juan, Porto Rico ............... 1 
Santiago de Cuba, Cuba ............. 31 


Stations. 


+ From observations at 8 a.m, only. 


iz Component direction from— 


N. | s. | E. | w. 
Hours. | Hours. | Hours. 
19 20 11 
4| 18 14 
24 11 25 
12 4 8 
14 16 23 
22 19 14 
16 13 26 
22 15 18 
32 ll 14 
23 16 18 
12 9 7 
33 9 10 
12 10 6 
25 19 7 
34 18 
24 0 4d 
20 25 5 
21 19 ll 
9 12 5 
23 29 9 
17 22 13 
6 ll 8 
13 20 24 
10 16 23 
17 6 35 
15 20 15 
20 16 19 
16 8 31 
26 27 9 
27 14 30 
14 31 13 
27 20 6 
21 21 6 
34 20 2 
37 16 2 
33 34 3 
32 17 15 
11 19 27 
27 25 | 17 
19 4 38 
8 26 24 
25 12 24 
16 13 24 
19 2 39 
16 11 32 
23 4 41 
21 13 
15 20 24 
24 7 17 
20 ll 27 
4 24 1 
26 14 28 
26 21 16 
35 6 22 
20 13 83 
qd 5 24 
21 17 17 
17 5 25 
19 6 37 
21 10 20 
4 12 17 
14 6 21 
1 1 42 
21 19 5 
42 20 3 
12 1 54 
0 1 41 
19 10 35 
27 8 31 
15 1 31 
8 55 0 
12 37 3 
9 22 2 
9 47 2 
9 44 4 
24 46 4 
15 20 7 


Resultant, 
Di rection | 1 yura- 
from— tion. 
Hours. 
n. 77 9 
n. 18 12 
8. 63 w. 15 
w. 4 
n. 49 w. 9 
s. 50 w. 7 
n. 58 w. 15 
w. 3 
9 Ww. 18 
8s. 18 w. 6 
8s. 27 4 
s 3 w. 17 
s. 63 e. 4 
8. 67 e. 13 
s. 54 35 
s. 68 e. 4 
n. 79 e. 20 
s. 883 8 
n. 60 e. 8 
s. 68 e. 21 
n. 72 e 9 
n. 31 e. 5 
n. 34 w 7 
n. 32 w 13 
n. 29 
n. 40 e. 7 
s. 56 w. 3 
n. 88 w. 23 
s. 50 e. 33 
s. 61 w. 18 
n. 81 w. 18 
s. 54 e. 17 
s. 79 e. 15 
s. 45 e. 26 
s. 29 e. 28 
s. Re 39 
20 
n. 45 w. 11 
8s. 23 e. 20 
s. 78 w. 34 
n. 22 e. 5 
s. 39 w. 19 
n. 54 w. 18 
s. 72 w. 88 
n. 79 w, 21 
s. 63 w. 41 
n. 24 e. 19 
n. 63 w. 4d 
s. 84 e. 10 
s. 87 w. 16 
s. 85 e. 23 
s. 32 w. 16 
s. 17 e, 16 
8s. 27 w. of 
s. 57 w. 23 
s. 78 w. 19 
8. 6 
n. 63 w. 22 
8s. 84 w. 31 
s. 42 w. 14 
n 8 Ww. 8 
n. 43 w. 21 
n. 51 w. 52 
n. 63 e. 15 
s. 24 40 
s. 78 w. 53 
n. 46 w, 55 
s. 59 w. 29 
s. 52 w. 29 
n. 88 w. 30 
s. 84 5 
n. 71 36 
s. 73 e 20 
45 
n. 73 e, 41 
s. 61 e. 47 
n. 39 e 20 


2 
= | | 
13 2 
12 26 
24 27 
11 16 
12 
24 
16 23 
| 15 23 
3 
‘ 19 21 
3 | 4 
1b 23 
26 | 
P 16 | 25 
17 | 2 
19 | 23 
16 | 23 
10 34 
2 13 29 
14 25 
13 25 
5 15 
16 23 
23 
12 24 
10 26 
26 
27 
6 26 
4 20 
7 M 
20 14 
13 21 
5 14 
9 
15 26 | 
16 25 
10 
10 26 
10 
7 39 
10 22 
4 33 
2 37 
4 46 
4 
5 42 
4 34 | 
2 13 
24 16 
2s 16 
18 25 | 
22 19 
6 15 
18 22 
10 11 | 
2 22 | 
M 21 
13 27 | 
22 17 | 
27 
17 = | 
9 2 
6 17 | 
13 19 
16 13 
18 23 
8 10 
16 17 | 
18 15 
19 18 
19 23 
15 
7 4 
25 
17 
20 19 | 
21 
14 
35 4 | 
24 17 


35 
0 


| 


19 20 


248 191 


| 


188 107 
2 


276 
0 


0 


257 


|134 


0 
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14 | 
1} 2 
250 328° 

°| 


171 


351 


0 


261 


0 


160 |142 
0 


205 316 


11 
4 


[2,898 | 


West Virginia ..... 
Wisconsin ......... 


Washington ....... 


South Carolina .... 


Rhode Island...... 


Pennsylvania ..... 


Oklahoma ......... 


Montana ........... 
Nebraska .......... 
New Hampshire ... 
New Jersey ........ 
New Mexico ....... 
New York ......... 
North Carolina .... 
North Dakota. ..... 


Mississippi ........ 


Maine ............. 
Maryland .......... 
Massachusetts ..... 
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Minnesota ......... 


Louisiana. ......... 


Kentucky.......... 


Indian Territory... 
Iowa 


« 
Georgia ..........+. 
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TABLE V.—Accumulated amounts of precipitation for each 5 minutes, for storms in which the rate of fall equaled or exceeded 0.25 in any 5 minutes, or 0.76 
in 1 hour during June, 1902, at all stations furnished with self-registering gages. 


Total duration. as Excessive rate. es Depths of precipitation (in inches) during periods of time indicated. 
2 
6 5 10 | 15 | 20 | 2% | 30 | 3 | 40 | 45 50 | 60 | 80 | 100 | 190 
From— To— Ss, Began— Ended— min. min. min. min. min.) mip. min.) min. min. | min, min, min, | min. | min. 
| | | | | 
| | 
2 4 § 6 7 
Atlantic City, N.J... .| 25-26) 8:15p.m.| 3:00am, 1.31 | 12:55am.) 2:00a.m,) 0.35 | 0.07 | 0.14 | 0.18 | 0.23 | 0.27 | 0.31 | 0.35 | 0. 37 
Augusta, Ga........... 7 3:15 p.m.) 7:10pm.) 0.81) 3:45 p.m.) 4:02 p.m.) | 0.25 | 0.45 | 0.65 | 0.69 
8 7:10 p.m. Db. 0. 66 7:27 p.m. 7:40 p.m. | 0.07 | 0.31 | 0.52 | 0.54 
Baltimore, Md ......... 7 2:13 p.m.) 4:55 p.m.) 0.88 2:13 p.m.) 2:43 p.m.) 0.00 | 0.13 0.23 | 0.35 0.60 | 0.75 | 0.87 |......)...... 
Bismarck, N. Dak...... 1) 12:20 p.m 1:05 p.m 0.65 | 12:40p.m. 12:53 p.m.| 0.01 | 0.17 0.46 | 0.64 6600 
12-13 10:15p.m.| 3:20 p.m. | 0.62 | 10:52 p.m.) 11:15 p.m. | 0.06 | 0.06 | 0.21 | 0.34 0.43 | 0.45 
Charlotte, N.C......... | 15-16 7:32 p.m.| 9:10a.m.| 2.79 | 11:45 p.m.) 1:00 a.m.| 0.63 | 0.06 | 0.14 | 0.25 0.31 | 0.44 | 0.56 | 0.60 0.69 
7 1:50p.m.| 6:15p.m.| 0.69) 4:18 p.m.) 4:50 p.m.) 0.07 | 0.10 | 0.22 | 0.31 0.41 | 0.50 | 0.55 | 0.58 |...... 
Cincinnati, Ohio....... 15 1:10p.m.| 1:55 p.m. 0.66 1:20p.m.} 1:54p.m.) T. | O11 | 0.31 | 0.49 | 0.50 | 0.61 | 0.66 |......)...... 
Cleveland, Ohio........ 15 | 8:10p.m.) 11:50p.m.| 1.40 8:20p.m.| 8:50p.m.)  T. | 0.30 | 0.61 | 0.78 | 0.90 | 0.96 | 1.02 |......)...... 
25) 2:10p.m.| 10:20p.m.) 1.74) 3:45 p.m.) 4:20 p.m.) 0.15 | 0.07 | 0.13 | 0.34 | 0.50 | 0.65 | 0.80 | 0.84 | 0.87 
Columbus, Ohio. ....... 4:42pm.) 8:10pm. 154 6:12 p.m 7:15 p.m. | 0.10 | 0.11 | 0,20 | 0.28 | 0.29 | 0.31 | 0.43 | 0.49 | 0.59 
Davenport, lowa....... 10-11 8:43 p.m.) 3:05a.m.) 1.49 | 2:07 a.m.) 2:25a.m.) 0.73 | 0.11 | 0.44 | 0.61 | 0.65 | 0.67 
Des Moines, Iowa......| 5-6 | 8:45 p.m.) 5:55a.m./ 2.14 | 10:03 p.m.| 11:05 p.m.) 0,07 | 0.07 | 0.12 | 0.22 | 0.34 | 0.48 | 0.58 | 0.81 | 1.02 
Dodge, Kans........... 28-29 | 11:55 p.m.) 5:40 a.m./ 1.68 | 12:02a.m.| 12:50a.m.) T. | 0.20 | 0.40 | 0.63 | 0.81 | 0.93 | 1.07 | 1.17 | 1.22 
Duluth, Minn.......... 2 2:06 a.m. | 10:40 a.m.) 1. 42 5:30a.m.| 5:50 a.m.) 0.36 | 0.40 | 0.59 | 0.72 | 0.80 | 0.82 |...... 
Elkins, W. Va.......... 1.27 | 10:10 p.m.) 10:45 p.m. 0.05 | 0.34 | 0.65 | 0.78 | 0.91 | 0.96 | 1.02 | 1.10 | 1.14 
Evansville, Ind ........ 1,42 7:20 p.m 8:15 p.m T. | 0.19 | 0.34 | 0.47 | 0.52 | 0.58 | 0.61 | 0.67 | 0.73 
Fort Worth, Tex....... DSB sivas 
Galveston, 1.36) 6:20p.m.| 6:55p.m.) T. | 0.26 | 0.50 | 0.78 | 0.97 | 1.13 | 1.24 | 1.30 | 1.33 
1:40p.m.| 2:30 p.m.) 1.93 | 0.08 | 0.45 | 0.47 | 0.49 | 0.57 | 0.73 | 0.78 | 0.85 
5.54 2:30 p.m.| 3:20p.m....... 1,12 | 1.22 | 1.29 | 1.37 | 1.72 | 1.97 | 2.05 | 2.27 
Green Bay, Wis... ..... 1-2 | 11:20p.m.) 5:35 a.m.) 1.23 | 12:27 a.m.| 12:55 a.m.) 0.01 | 0.20 | 0.31 | 0.50 | 0.53 | 0.59 | 0.62 |......|...... 
Huron, Dak ......... 24.25 | 10:15 p.m. D. N, 1.55 |) 10:50p.m.| 11:30 p.m. 0.12 | 0.10 | 0.51 | 0.68 | 0. 1.05 | 1.22 | 1.28 | 1.32 
Indianapolis, Ind...... 7| 5:25 p.m.) 7:08pm.) 113) 5:25 p.m.) 5:55 p.m. 0.00 | 0.06 | 0.40 | 0.66 | 0.92 | 0.97 | 1.02 | 1.04)...... 
Jacksonville, Fla....... 14 5:15 p.m.) 6:48 p.m.) 0.49 | 5:22 p.m.) 6:00p.m.) T. | 0.30 | 0.46 | 0.49 |. 
Jupiter, Fla........... 13-14) 3:00p.m.) 3:30a.m.) 2.04) 6:50p.m.) 7:17 p.m. 0.19 | 0.11 | 0.20 | 0.55 | 0. 
Key West, Fla.........| 12-13 4:40 a.m,| 10:50 a.m.) 5.72 3:20 a.m, 0. 0.15 | 0.32 | 0.58 | 0.94 | 1.16 | 1.18 ]...... 
Knoxville, Tenn....... 29) 5:15 p.m.) 9:05 p.m.) 2.11 6:25 p.m. 0. 0.38 | 0.58 | 0.70 | 0,86 | 1.22 | 1.37 | 1.39 
Lincoln, Nebr.......... 5 1:45 a.m.) 10:10 a.m.) 2.27 3:00 a.m 0.04 | 0.13 | 0.22 | 0.27 | 0.41 | 0.53 | 0.93 | 1.18 
14-15 9:33 p.m. dD. N. | 1.18 9:34 p.m. 0.18 | 0.23 | 0.29 | 0.39 | 0.58 | 0.72 | 0.83 | 0.96 
; 924 . . § 12:30 a. m. 0.11 | 0.12 | 0.15 | 0.16 | 0.19 | 0.34 | 0.51 | 0.67 
Little Rock, Ark....... 28-29 945 p.m.) 4:30 a.m.) 2.65 3:10am. 0.11 | 0.26 | 0.34 | 0.46 | 0.59 | 0.63 | 0.66 | 0.69 
Louisville, Ky ......... 15 1:17p.m.) 2:30 p.m.) 113) 1:18 p.m. 0.13 | 0.21 | 0.33 | 0.61 | 0.81 | 0.92 | 0.99 | 1.01 
es 18| 6:15 p.m.) 7:50p.m./ 1.56 | 6:15 p.m. 0.03 | 0.14 | 0.28 | 0.52 | 0.83 | 1.14 | 1.33 | 1.43 
Memphis, Tenn... ..... 28 | 10:33 a.m.) 2:00 p.m.) 1.80 11:35 a.m 0.05 | 0.17 | 0.24 | 0.31 | 0.40 | 0.53 | 0.64 | 0.76 
Milwaukee, Wis ....... 12 5:45 p.m.| 11:30 p.m.) 1.23 6:35 p.m. 0.09 | 0.11 | 0.11 | 0.24 | 0.37 | 0.55 | 0.65 | 0.68 
Montgomery, Ala...... 18) 5:06p.m.| 7:55 p.m.) 0.93 | 5:19 p.m. 0.18 | 0.29 | 0.33 | 0.50 | 0.59 | 0.81 | 0.82 /...... 
Nantucket, Mass....... 22 2:15am.) 7:15a.m.| 1.59 2:50 a. m. 0.14 | 0.29 | 0.46 | 0.64 | 0.71 | 0.76 | 0.81 | 0.87 
New York 0.6 0.17 
Omaha, Nebr.......... 1 0.13 
Palestine, Tex ......... die 
Parkersburg, W. Va... 1. 7:55 a.m. | 0.10 | 0,09 
Pensacola, Pia......... 1.41) 3:45am.) 4:15am.) T. | 0.19 
Philadelphia, Pa....... 1.97 | 11:33 p.m.| 12:35 p.m. 0.63 | 0.08 
Portland, Oreg......... 
2:40 p.m.| 3:30 0.22 | 0.11 
Richmond, Va ........ | 2-59 3:30 p.m.| 4:45 0.92 
St. Louis, Mo.......... | 0.79 | 8:07 a.m.) 8:25 a. T. | 0.23 
le § 3:10 p.m.) 4:00 p.m.) 1.21 0.12 
28| 6:04am. 9:45 p.m.| 4.12 weal 
Sandusky, Ohio........ 15 | 8:55 p.m. 11:55 p. 1.15 9:43 p.m.) 10:05 p.m.) 0.01 | 0.20 
Seranton, Pa..... 4:24 p.m.) 8:10 p.m.) 1.26 | 5:15 p.m.) 5:40 p.m. 0.26 0.29 
2:35 a.m.) 3:25 a.m. 2.35 | 0.19 


} 


Total duration. 
Stations. 
z From— | To— 
1 2 3 

1 5:44 a.m 6:55 a.m 
19 «3:00 p.m 4:55 p.m, 
sees 2 5:00 a.m.) 11:25 a. m, 

Topeka, Kans.......... 29 5:27 a.m 7:55 a.m 
Valentine, Nebr....... 4 8:09 a.m 9:05 a. m 
Washington, D. C...... 25-26 845 p.m. 2:20a.m 
Wilmington, N.C. 
Yankton, 8. Dak....... 11-12) 1055 p.m. 11:00 a.m 
Bridgetown, Barbados . 
Cienfuegos, Cuba ..... . 
Havana, Cuba ......... 12-13 | 11:56am. 7:25 a.m, 
15 | 11:40a.m. 8:10 p.m. 

23) 1:35 p.m.) 3:02 p.m. 
Puerto Principe,Cuba, 9) 11:25 a.m.) 1:30 p.m. 
| 2:07pm.) 3:00 p.m. 

12 | 5:36 p.m 8:05 p. m. 

18 | 5:40 p.m 9:30 p. m. 

23) 647 p.m 8:10 

San Juan, Porto Rico .. 
Santiago de ¢ ‘uba, © uba. 
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TABLE V.-Accumulated amounts ye each 5 minutes, etc.—Continued. 


June, 1902 


= = 

ga Excessive rate. es Depths of precipitation (in inches) during periods of time indicated. 

Ended— (259 5 | 10 | 15 | 2 | 2 | 30 | 35 | | 45 | 50 | 80 | 100 | 120 

min.| min. min. min. min, min. min.) min.) min. min. min. min. min. min. 

1.05) 5:59am.) 6:25am.) T. 0.26 | 0.52 | 0.60 0.86 0.94 0.96 | 1.68 | 1.66 |... 

1.34) 3:55 p.m.) 4:35 p.m. 0.32 0.06 | 0.28 0.62 | 0.69 0.74 0.85 0.96) Lot)... 

2.28 6:35 a.m. 001 0,24 | ©. 82 | 0.41 | 0.52 | 0.61 | 0.74 | 0.81 | 0.88 | 0. 95 1.16 | 1.43 | 1.52 

1.22) 5:55am.) 7:25a.m. 0.09 0.07 | 0.20 0.32 | 0.41 | 0.50 0.81 0.97 | 1.12 

0.68 8:20am.) S40a.m.) T. 0.10 | 0.30 | 0.48 | 0.64 0.65 ...... 

1.37 | 11:25 p.m.) 12:10am. 0.06 | 0.10 0.17 0.37 | 0.55 0.66 | 0.83 | 0.89 | 0.98 

8.00 | 11:05 p.m.) 11:59 p.m. 0.04 0.06 | 0.24) 0.37 0.46 0.49 0.52 

8.51 | 11:35 p.m.) 12:05am.) 1.13 0.06 | O11 0.19 0.38 | 0.57 | 0. 

1.58 2:08p.m.) 2:50pm. 0.32 6.16 | 0.28 6.43 | 0.58 | 0.68) 0. 

1, 30 235 p.m. 0.03 0.15 | 0.23 033 0.44 0.50) 

1.30) 12:30pm.) 1:10 p.m. 0.22) 0.07 0.29 0.81 0. 

0.78 2:10pm.) 240p.m.) T. 0.04 0.23 O<51 0.66 0. 

2. 96 6:45 p.m. 7:35 pom. | 1.04 0.05 | 0.17 0.25 | 0.43 0.59 0. 

1.54 | 6:00 p.m.) 6:50 p.m. 0.04 007 0.25 | 0.47 0.67 0.77 

1, 23 | 651i p.m. 7:20pm TT. 0.16 | 0.29 6.40 0.64) 0.90) 1. 


*Self register not working. 


tNo precipitation during the month. 


TABLE VI.— Data by the Canadian Service, June, 1902. 


| 


Edmonton, Alberta .. 


| Calgary, Alberta 


| Prince 


Pressure, in inches. j Temperature. Precipitation. 
a z z = ¥ = z £ 
| =£ = 2 = = = 
Ins. | Ins. | Ins. | Ins. =[ns. Ins. 
St. Johna, N. F......... 29.62 | 29.76 |—.15 | 48.0 —3.6/ 55.0)| 41.0) 7.19 }43.59)..... 
29.77 | 29.81 —.14 | 562.2 — 61.4) 43.1 3.20 |..... 
Halifax, N.S.......... 29.72 29.82 |—.13 55.6 — 2.1 642) 46.9 491 $1.15 
Grand Manan, N. B....| 29.75 29.80 —.13 57.0 4.6.8 63.6) 50.3) 3.27 +0. 33 | 
Yarmouth, N. 8. 29.77 | 29.84 |-.11 | 53.6 1.4 | 60.6) 46.6 5.38 42.62 )..... 
Charlottetown Et. 29.76 29. 80 j—. 12 55.0 2.4 63.2) 46.8.) 3.78 (41.11 |..... 
Chatham, N. ae 29.74 29.76 (—.13 | 54.8 |— 65.7) 44.0) 6.44 /42.98 ..... 
Father Point, Que. 29.74 29.76 11 | 3.4 2.6) 58.5 42.2 | &18 |4+6.17 |..... 
Que...........| 2.47 | 29.78 —.14 | 56.9 4.3 | 66.2 47.5 | 6.16 |4+2.51 |..... 
ontreal, Que ......... 29.61 29.81 —.13 60.0 —4.9 68.3 51.7 5.71 (42.18 
29.25 | 29.85 —.09 | 57.0 | - 4.6 | 69.7 | 44.4 2.90 |..... 
Ottawa, Ont ........... 29.56 29.88 —.06 60.6 —4.7 69.9 51.3 | 4.29 +1.37 
Kingston, Ont ......... | 29.54 29.85 |—.12 | 58.3 — 5.1 66.0) 50.6 | 4.17 41.74 
Toronto, Ont. 29.50 | 29.87 —.10 60.0 3.4) 70.1) 49.9 3.55 40.75 
White River, Ont. | 28.56 | 29. 87 —.07 | 51.2 — 7.5 |} 63.6 | 38.8 | 3.44 |+1.22)..... 
Port Stanley, Ont...... 29.27 | 29.91 |—.06 59.9 3.9 68.8) 50.9 5.95 43.22 ..... 
Saugeen, Ont .......... 29.18 29) 48.3 3.405 1.05 
| | 


Stations. 


| Parry Sound, Ont 
| Port Arthur, Ont 
| Winnipeg, Man.. 
| Minnec Osa, Man.. 
Qu’ Appelle, Assin . 
Medicine Hat, Assin. . 
| Swift Current, Assin.. 


Banff, Alberta ........ 


Albert, Sask... 
Battleford, Sask 
| Kamloops, B. C. 
| Vie toria, 


Pressure, in inches. 
eg 
S$ se 
es 
5.3/2.2) 
S22 #222 | 
| | 
Ins. Ins Ins. | 
29.17 | 29.85 |—. 11 
29.18 | 29.89 |—. 05 
29.06 29.88 —.01 
28.11 | 29.91 |+.02 
27.66 | 29.89 +. 02 
27.65 | 29.92 \+.07 | 
27.37 | 29.92 | 
26.39 29.90 +.06 
25.33 29.89 +.05 
27.64 | 29.91 +.07 
28.35 29.90 +.03 | 
28.21 29.94 +. 08 
23.66 29.87 
29.92 30.02 +.01 | 
25.64 29.93 +. 06 


Temperature. 

= 

¢ 

= = = = 

° ° ° ° 
58.1 — 3.6 67.3 48.9 
| 52.6 —3.8 61.9 43.4 
57.0 5.2 | 67.1 46.9 
— 5.3 | 64.8 43.7 
— 6.9 | 63.0 43.0 
4.6 — 5.4 | 67.8 45.4 
55.2 — 4.8 63.4 47.0 
499.4 —6.6 58.4 40.3 
47.8 — 3.7 | 58.6 37.0 
§2.4 — 4.5 63.7 41.1 
52.6 5.1 64.0 41.1 
— 7.4 63.7 40.5 
61.0 —2.8 73.0 48.9 
57.3 + 1.0 64.1 
47.3 — 3.4 | 58.7 


Precipitation. 
es 
2" 
eg 2 
Ins. Ins. Ins. 
4.76 |42.34 /.... 
5.18 45 |.... 
3.46 |40.17 |.... 
6.30 +3.30 .... 
4.5 
3.17 (+0. 41 |.... 
4.47 1.0 
8.82 +6.37 
5.12 +1.79 | 6.6 
1.95 —0.91 T 
4.19 |+1.68 |.... 
2.35 —0.96 T. 
1.10 |—@, 32 |.... 
0.08 —1. 12 
3.56 +0. 08 


June, 1902. MONTHLY WEATHER REVIEW. 


TABLE VII.— Heights of rivers referred to zeros of gages, June, 1902. 


water. | = 
e868 A | Sac 
z ae Date. Height. Date.. = = é Height. Date. Height.) Date. Ss 
| 
i Feet. Feet. | Feet. 
ississippi Riv i Feet Feet. Feet.|| Tennessee River.—Cont’d. | Miles.| Feet.| Feet. 
St. Feet. | 9,10 30| 5.9) 2.1 | Florence, Ala 255 16 27 1.9 
Mino... it 3.7 27,28 | 4.5] 1.6 Riverton, Ala............. 0. 
— Landing, marred S19 12 | a6 1 4.8 29, 30 5.9 | 1.8 | Johnsonville, Tenn....... 95 24 5.2 1 2.2 3.0 3. 
ws 5.8| 29,30! 7.8| 4.4 || Burnside, Ky............. 28 30} 1.2 1.8 
1609 | 10 4.5 25,26,29,30 5.6) 25 | Carthage, 805 40/ 5.0 a) 13 1s 

: renport, lowa.......... 593 | 9.3 5 5.4 30 | 7.3 3.9 || Nashville, Tenn.......... 
| 16 6) 6.8 30 | 89| 42 Clarksville, Tenn.........| 126| 5&6 3} 3.0 4.0 
8 1,2 3.9 27; 51 2.1 || Arkansas River. 
| 10.3 2) 66 27| &8| 3.7 | Wichita, Kans............ 832} 10) 5.9 19 
a3] 14 27 | 10.0| 3.4 || Webbers Falls, Ind. T.....| 465| 23| 15.5 1| 62 1.0 
23) «143 30} 11.8 27| 13.0| 25 | Fort Smith, Ark ......... 22| 18.0 1 6.9 3 
264 | 30 21.2 30; 174 2/19.2| 38 || Dardanelle, Ark.......... 256| 21| 17.4 2| 64 
30) 17.8) 30) 140 218.5 |" 38 | Little Rock, 176| 23| 184 &3 

9.6 | 1,2 16.1 25,26 | 17.6) 3.5 || River. 
| 11.8 2/137! 29 | Newport, ATK 150} 2| 43 a7} 1.7 
na, J 767] 42] 225 6,7} 182 1,28 20.3) 4.3 River. 
| 7) 21.0 1,28 | 26.8| 67 | Yazoo City, Miss ......... 80} 2] 25 —0.4 
| 595| 42| 228 7) 17.1 1,29 | 20.0) 5.7 || Red River. 
tee. 9| 47.4 1| 8.0 || Arthur City, Tex......... esa | 27 | 27.3 6.2 21 
New 108] 16| 13-5 5.4 1| 7.0| 26 || Fulton, Ark.............. 515 | 28| 29.4 8.0 
Shreveport, La............ 327| 29) 17.6 9.3 8. 
River. 1,309! 93) 4,7 6.2 7.9| Alexandria, La.. ........ 118| 33| 152 6.5 8. 
Dak 92 | 10 6.2 3) 80! 3.0 Ouachita River. 
| 19) 124) 12 9.2 7/11.1| 3.2 || Camden, Ark............. 39 4.5 13 
669; 124 | 9.9 11.38] 25 Monroe, La. 122| 40 1.7 
‘Nebr........ | 7 | 0-14 6.6 19 Atchafalaya River 
| | 2| 72| || Melville, La.............. 31 19.0 5. 
| ano! 13.8 416.3! 52 Susquehanna River. 
| 99! 20) 12.0 8|13.3| 3.5 | Wilkesbarre, Pa......... 183} 14 3.8 
Me 103 24) «16.2 30; 11.4 1/ 13.3) 48 | Harrisburg, Pa........... 69) 17 1.2 1. 
Bagnell 70 | 28 10,2 7 2.5 20 7.1) 7.7 | Williamsport, 39 20 0.6 3. 
MO... maport, Pe... 
| 135 | 14 16.0 17-19 11.8 2,314.6) 42 90 24 3.0 
| | don, Pa. 
59/ 10) 26 2) 08 5-8 | 1.3 | 1.8 | Cumberland, Md.......... 8 1.6 
West Newton, | 1.4 19) wind 0.9) Harpers Ferry, W. Va....| 172| 18 0.5 
Alleg heny River. | lames River. 
7 4. 30 1.0 9-15 | 3.5 || Lynchburg, Va........... 260 
On 13 : 1.4 | 10-12,15 | 21) 3.5 | Richmond, Va............ 12 0.2 

| 20 4.6 30 1.3 11-13) 33. Roanoke River 
River. | 129 30 8.6 

» 3.4 2) --05 16) 6.2) 38 Cape Fear River. 
19 | 29 27, 28 8-21 1.6] 1.7 Fayetteville, 112 38 1.9 

; 11-16] 7.3] 1.8] Ldisto River. 
Greensboro, Pe | 23 | 10.0 10| 3&1 || Edisto,S C............... 75 6 
Johnstown, 64) 3.2 | 30 0.8 24,25| 1.4] 24 | eraw, 8. C 

Red Bank Creek. | h 
Brookville, 35 | | 30) 113) 08) 34 Kingstree, 12 

eaver River. | 4 

Elwood Junction, Pa...... | 10 14 4.5 30 3.0 18; 3.4 1.5 Edinghem, baal 35 12 

Charleston, W. | 58 8.2 | 27 3.8 3| 44 | St. Ste pons, 6S... 97| 12 

Little Kanawha River. Jongar 
Glenville, W.Va | 103) 20) 52 —25 00) Columbia, 37| 15 

Hinton, W. Va | 40) 2930) 1.6 22) 24 | Camden, 45 | 24 
Cheat River. | 
Rowlesburg, Bi 36 14 4.6 27 1.6 16| 3.0) 3.0) Conway, &. LF nazoesnsens 40 g 
River. | n 
7.0 29 5.2 20; 6&1) 1.8 | Calhoun Falls, C....... 347| 15 
Doris ad tam, | 25 6.0 | 30; 35 11-12| 43| 25 || Augusta, Ga....-......... 268 | 32 
Wheeling, W. Va* 975 36 7.9 30 3.8 13 | 5.2| 41] Broad River. 
Parkersburg, W. Va... 785 | 36) 9.2 3.8 13 | 5.8) 54 | Carlton, 30; 11 
i *le 7 30 .5 | &8 3 in 
Huntit ston, W. 145 30| 10| 7.9/| Albany, Ga............... 80} 20 
| 30| 52 8| &1| 95  Chaltahoochee River. 
Portsmouth, Ohio 50] 1&3 6.8 8  9.6/ 11.5 | Westpoint, Ga............ 239 | 20 
Cine innati 499 50 22.0 30 8.0 13-15 | 11.0 | 14.0) Ocmulgee River. 
tnd 413) 46) 20.8 30 7.9 17 | 10.2 | 13.1 || Macon, Ga................ 125| 18 
| 367) 28 9.6 30 48 17,18| 59| 48 "Oconee River. 
Evansville, Ind 184) 35) 141 1/ 59] 20,21! Dublin, 79| 30 
Paducah Ky 47 40 12.8 2 6.2 24,25/ 83) 66 "Coosa River. 
11,073 | 45] 23.4 1} 186 25/ 20.6) 48 a7 20 Le 
Muskingum River. ., || Gadsden, Ga.............. 
Columbus, 110 17 6,1 30 2.9 26; 3.3) 32 212 85 4.0 
Miami River. . as e 

y i 7 25 1.3) 5.6 || Columbus, 308 33 3.2 
“Wabash “River. || Demopolis, Ala 155 | 35 1.6 —1.0 2. 
Mount Carmel, 50 15 8.0 1 3.1 25-27 5.0) 49 | River. as 5 

Cline iver. » TeX 
ors Ferry, Va... 8 23| —0.3 6,7| 0.8| 5.1 || Red River of the North. 
inten, 3 5 30 4.0/1 48,1718 48) 9.5) Moorhead, Minn. 418| 26| 10.1 9.1 1. 
2 cod, Mina... 
Holston River. | 
Roge ‘ 2.7 87 || Umatilla, Oreg. -.......... 270| 25| 21.6 
Bi iver. ad 1,2, 5-7, ‘The Dalles, Ores.......... 166} 40| 36.8 26.5 11, 
Lead 70 15 4.0 0.0 ¢ 11-14,20,, 0.7) 40) Willamette River. 

iver. 21,23-26 Albany, Oreg............. 118 | 20 5.6 2.5 
oudiin tea 635 29 9.8 24 1.4 7,14; 25) &4 | Portland, Oreg. ......... 12 15 20.8 14.6 b 
Kingston, Tenn........... 556 | 25 7.2 30 21 1-17 | 25) 6&1) Sacramento River. 
Chattanooga, Tenn........| 452| 38 5.0 3.0 16-18 | 3.7| 2.0)| Red Bluff, Cal............. 265 2 
Bridgeport, Ala........... | 402 24 2.8 21 1.4 17,18 | 1.9] 1.4 | Sacramento, Cal .......... 


Sos 


con 


ne 


* 1 day missing. 
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CLIMATOLOGY OF COSTA RICA. 


MONTHLY WEATHER REVIEW. 


June, 1902 


TABLE 3.— Rainfall at stations in Costa Rica, June, 1902. 


Communicated by H. Prrrrer, Director, Physical Geographic Institute. ; 
4 Observed, 1902. Normals. 
TABLE 1.— Hourly observations at the Observatory, San Jose de Costa Rica, 
during June, 1902. | 
| Pressu T t Relative | Rainfall 
= 3 176 13 6 148 15 
¢ Pigi?ti¢g 3) 264 447] 15 
| & | 3| 116 6 4 7; 
3 = 3 20 81 12 1 50 | 
300 275 21 2 270 19 
| eae lec | Mm. | Hire Cariblanco (Sarapiqui) ................. 835 576 27 4 512 | 27 
28 3.85 | 17.94 | 17.80 4 02 0.41 = 285 5 311 2 
BO. 2. 92 3.44 17.74 17. 64 1.3) 1.7) O75 332 4 
264 3. 23 | 17.49 17.40 1.4) 1.17 620 
2.43 2.94) 17.34) 17.16 93 93 | 12); 225 040 6 
2.47 2.99 17.16) 17.07 93 93 | 1.5 1.1 1, 50 | 1 
| 260 3.21 16.51 16,90 15) 0.9 1, 00 
2. 87 3.55) 17.12) 17.13 93 9) 04) 1,00 
3.11 3. 18.82 19.50 85 85) 000 
MD 3.41 4.065 | 21.39) 21.25 74 6.9) 0.00 
3. 64 414; 23.12) 23.10 72; 70) 1.9] 0.00 
$58) 405) 24.79 2432) 63> 67) O7) 20) O83 
3.36) 3.80) 25.77) 2498) 62> 68 43) 0.83 
| 
lpm 2.96 3.46) 25.24) 25.05 66 68 | 2.2 | 10.1 0. 42 
2. 49 3.05 | 24.81 | 24,52 69 71 | 10.5 | 27.0) 2,32 
8pm 2.15 2.72 | 23.86 | 23.20 74 19.3) 288) 403 
4p. m 1.91} 250) 2233/ 21.90) 81| 81 | 381/581) 7.25 
5p. m 2.09 2.62) 21.17 | 20.85 86 85 | 20.6 | 41.4 9.75 
6p. m 20.50) 2.10) 89| 88/292) 486) 9.11 
7p. m 270 | 330 19.80| 19.48 / 92 89 | 32.7) 24.7 | 10.60 
sp. m 3.72| 19.06) 92) 92) 80/189) 6.67 TABLE 4.— Observations taken at Port Limon and Zent, June, 1902. 
9p. m 3.29) 19.04) 1879) 94) 92) 62/102) 6.75 
10 p. m 416) 1873) 1850) 95 | 40) 460 
il 3.53) 428/ 1849) 18.27) | 98) 33) 1.25 Pressure. Temperature. | 
Midnight 3. 4 4.15) 1817 1802 95 9%) 28) 23) 10 | © 
Mean ........ 662.91 | 663.50 20.25 08 Mini- | Maxi- | Mini- | Maxi- | == 
mum.| mum.) num.) mum, Mea. | 
Minimum .......... | 660.6 | 660.73 14.5 13,2 | | & 
Maximum .......... | 664.8 28.9 wee | 17.0 | | | | | 
| WEE 5.0 26.7 S4 
Remarks.—At San Jose the barometer is 1,169 meters above sea level. Readings are : 
corrected for gravity, temperature, and instrumental error. The hourly readings for | Rainfall Temperature of soil at 
ressure, and wet and dry bulb thermometers, are obtained by means of Richard register. | depth of— 
ng instruments, checked by direct observations every three hours from 7 a. m. to 10 p. m. aa Rene oa 
The thermometers are 1.5 meters above ground and are corrected for instrumental errors. s S | 
The total hourly rainfall is as given by Hottinger’s self-register, checked onceaday. Under Stations. z ry a 
maximum, the greatest hourly rainfall for the month is given. The standard rain gage is & g = z ¢ 0.15 0.30 m. | 0.60 
1.5 meters above ground. Since 1, 1902, observations at San Jose have been made z | 
on seventy-fifth meridian time, which is 0 hours, 36 minutes, 13.3 seconds in advance of 3 a | 2 a7 
San Jose local time. The normals for pressure, temperature, and relative humidity have a) e | < | Aa 
been adjusted to this time; the normal for rainfall in Tabie 1 and the sunshine observa- - ——— 
tions and normal in Table 2 refer to local time. At Port Limon the hours of direct obser- | | 
vation are 8a. m., 2 and 8 p. m., San Jose local time; the barometer is 3.4 meters above sea Hours. | Mm. 
level. The means for temperature and relative humidity in Table 4.are obtained from two- | Port Limon 63 |........ | 264 12 |........ 
hourly readings given by a Richard self-registering thermometer. MB oc cccrcccéncvcccessocncscesl 60 200, 47 81 12| 28.30; 27.88 | 27.52 
| 
TABLE 2. 
Sunshine Cloudiness. Temperature of the soil at depth of— 
MEXICAN CLIMATOLOGICAL DATA. 
Time. 3 | By Sefior Manvet E. Pastrana, Director of the Central Meteorologic-Magnetic 
0.15 030m. 0.60 m. 1.20m. | 3.00 m. Observatory. 
—) —) | | June, 1902. 
°c | °a | °a | | Cg Temperature. dizeo- 
tam 21.56 | 21.93) 2251 | 21.99 | 21.42 
Feet. | Inch. | ° F.|°F.|° F.| @ | Inch. | 
1p. 22.27) 22.07) 22.50) 2201)........ Chihuahua ........... 4,684 25.15 97.7 64.4) 80.6 44 0.64) se. | 
4p. 22.43 22.15; 22.50; 21.99)........ 5,186 24.83 94.5 59.5 55 6.12) now 
Guanajuato ........... 6,640 | 23.58 941 55.8 71.4 46) 1.06 | ene. 
7p. 22.33 | 22.17 | 22,50; 21.96 )|........ 25 | 29.74 | 90.0 | 73.9 82.9 73° «0.81 nw. 
8p. Mexico (Obs, Cent.) 7,472 22.95 85.8 51.8 64.9 57 2.15 | n. | ne, 
9p. Monterrey ............ 28.02 108.7 67.11) 85.3 60 0.52 
10 p. 22. 16 22.14 22.49; 21.96 |........ Morelia (Seminario) 6,401 | 23.99 87.8 | 57.2 67.5 1.74/ e. le. 
se Puebla Cat.) ....) 7,108 | 23.28 | 82.8 | 55.4 67.1 69 6.78 ne.,e 
| Queretario ............ 24.06 92.8 56.3 69.8 re 
Mean 22.11 | 22.07 | 22.51) 21.98 21. 42 | Saltillo (Col. 8S. Juan). 5,399 24.67 100.6 62.4 76.3) 54) 0.04 nne. 
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Chart V. Hydrographs for Seven Pfincipal Rivers of the United States. June, 1902. 
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